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SHADED-POLE MOTOR USES e DIE-CASTING PROGRESS e FINISHES 
TO REVOLUTIONIZE DESIGN? e PRODUCTION ASSEMBLY FOR WASHERS 


THE GAGE PUBLISHING COMPANY 
Publishers to Industry since 1892 
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Don’t let these vicious trouble-makers 
sneak into your winding department! 
They enter with every shipment of in- 
ferior magnet wire. They wreck produc- 
tion schedules—destroy finished wind- 
ings—boost manufacturing costs. 
“Price per pound” is not the last word 
in magnet wire costs. The real story is 
the “over-all cost,” including expenses 
of rejections, delayed schedules, and dis- 
satisfied customers. The sabotage of the 
“Trouble Trio,’? caused by Springy 
Wire, Defective Insulation, and Poor 
Spooling, is a preventable loss. Stop it 
by specifying Belden Magnet Wire on 
your next order. 
Belden Manufacturing Company 
4633 W. Van Buren St., Chicago 
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The New Departure Variable Speed Transitorg 
is outstanding in the field of speed-changing de- 
vives. It is rugged, dependable and extremely 

mpact. It gives an absolutely positive drive, 
yet speeds may be changed with the utmost ease, 
actually at the touch of a finger. Because of this 
ease of operation, Transitorg is particularly well 


adapted to the use of automatic, direct or remote 


2524-P 
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controls of many kinds. It provides the solution 
for a wide range of problems in which not merely 
speed changes but infinite variation in speed is 
required. Send for full information about 
Transitorg and what it can do to solve your speed 
problems, 


New Departure, Division General Motors, 


Bristol, Conn., Detroit, Chicago, San Francisco. 


NEW DEPARTURE /“% TRANSITORQ 
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PRODUCTS OF SPECIALISTS HAVE ALWAYS BEEN PREFERRED 





DRAGONS IN JADE ENRICHED THE 
MANDARINS SWORD 


Crrnese artisans, two thousand years 
ago, recognized the value of combining beauty and 
utility. Becoming specialists in design, their creative 
ability enabled them to combine colors and mate- 
rials in such a way as to increase demand for their 
creations. Their individuality provided a means of 
surmounting competition. 


Sales-creating design, today, is employed by thou- 
sands of manufacturers in the 
development of new products 
and markets—in the moderni- 
zation of old products and in 
the revival of old markets. 
ACME helps manufacturers 
find a practical means of 
applying advanced industrial 
design. 






COLORED + STAINLESS 
STRIPED 





Acme Colorstrip, Satinstripe, and Stainless afford 
a means of effectively combining simplified beauty 
with utility. Acme Strip Steels are being used 
economically in functional design to secure the 
competitive advantages of individualized colors 


and shapes. 


Let an Acme engineer make suggestions in 
connection with your product development work, 
and for the more effective use of 
your particular equipment in 
the forming of Acme Strip 
Steels to meet the new re- 
quirements of progressive 


design. 


Write for complete informa- 
tion. There is no obligation. 


) HOTROLLED * COLD ROLLED 
GALVANIZED 


a 
ACME STEEL COMPANY 


GENERAL OFFICES: 2846 ARCHER AVENUE, CHICAGO, ILLINOIS 
Branches and Sales Offices in Principal Cities 
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The Wahl Clipper Corporation needed a small, reli- 
able switch for its ‘““Powersage” vibrator and hair clip- 
pers. The requirements were put up to G-E Accessory 
Equipment Engineers... and the problem was solved. 

The tiny switch shown above in actual size is the 
result. The features incorporated in that G-E Control 
Switch satisfied all the requirements: 

1, Small — It fits exactly into the limited space available 
in the casing... yet has ample capacity and strength to 
last for years. 

2. Totally enclosed — Hair and dust are kept out of the 
switch mechanism. 

3. Easy to install — The threaded nozzle and rings 
simplify installation. This assembly quickly and securely 
locks switch into the round hole. 

4. Simple to wire — Binding screws make wiring easy. 
There’s an extra terminal for wiring one side of the line. 
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THE WAHL CLIPPER CORPORATION 
\\HAD A SWITCH-CONTROL PROBLEM 





This arrangement eliminates the bulky soldered connec- 
tions that slow up production. It also insures long, 
trouble-free service. 

Similar G-E Control Switches (smaller or larger) are 
made to meet your requirements. If you have an appli- 
ance switch problem, let G-E Accessory Equipment En- 
gineers help you solve it. They can also help you design 
suitable all-rubber strain reliefs and attachment plugs. 
In the illustration of the ‘““Powersage,” notice the molded 
all-rubber strain relief just below the G-E Switch. It 
takes up the strain . . . keeps internal connections from 
ever pulling out. That G-E All-rubber Plug also molded 
on the cord in one piece — not just attached — will last 
the lifetime of the appliance. For further details on G-E 
Accessory Equipment, write Section Q-896, Appliance 


and Merchandise Department, General Electric Com- 


pany, Bridgeport, Connecticut. 


GENERAL £2 ELECTRIC 


ACCESSORY EQUIPMENT 






APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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PROGRESS IN TELEPHONY 
Molded 


aided by Bakelite 


OR more than twenty years, 

~ Bakelite Molded has contrib- 
uted to the advancement of tele- 
phone equipment by affording elec- 
tric insulation with the combined 
merits of high resistivity, superior 
impact strength and ready adapt- 
ability of form. With the develop- 
ment of handset phones, its acoust- 
ical benefits also became apparent. 
Now, these advantages of Bakelite 
Molded are aiding in the develop- 
ment of modern loud-speaking tele- 


phones. In the new Transducer 


“Bullet-Phone”, pictured, Bakelite 
Molded was selected for the form- 
ing of the highly functional hous- 
ing, after several other materials 
had been tested and rejected. 

Three specific characteristics of 
Bakelite Molded which benefit the 
acoustics of this two-way phone are: 
its accuracy in reproducing difficult 
shapes and designs; its satisfactory 
acoustical qualities; and its freedom 
from expansion. contraction and dis- 
tortion due to temperature change 
or moisture. 

Other important characteristics of 


Bakelite Molded which provide im- 


{ccurate, two-piece Bakelite Molded hous- 


rare aaa yroved design and performance in 
ing of the “Bullet-Phone”. Each part com- I . i. io | i - 

pletely formed and finished in one molding a wide variety of electrical products 
operation. are its permanent lustre, self-con- 








tained color, moisture-proofness 
and resistance to marring from con- 
stant handling, washing or long use. 
Because it permits the complete 
forming of intricate parts in a single 
molding operation, this material 
also offers production economies. 

Electrical engineers and design- 
ers are invited to investigate the 
many useful applications of Bakelite 
Molded. Write for informative 
booklet 25M, “Bakelite Molded” 
which describes numerous uses and 
presents A. S. T. M. data. 


(Above)” Bullet-Phone™, housed in lustrous 
black Bakelite Molded, for two-way loud- 
speaking communication systems. Product 
of Transducer Corporation, New York, N.Y. 


BAKELITE CORPORATION, 247 PARK AVENUE, NEW YORK, N.Y. 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


“The registered 


trode morks shown cbove distinguish moter 
monviactured by Bokelite Corporation. Under the copite! “8” is th 









W est Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 


wmber of present end future uses of Bokelite Corporation's products” 


THE MATERIAL OF A THOUSAND USES 
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THREAD-CUTTING 
Re 


.. Save Time. . Cut Costs... 
Speed Up Production... 


Shakeproof Thread-Cutting Screws tap and 
fasten in one operation and cut a standard 
machine screw thread. No special tools or 
changes in constructional details are nec- 
essary to take advantage of their amazing 
economy. Send for free demonstration 
kit—contains five assorted sizes and com- 
plete testing instructions. Write today! 


U.S. Patent Nos. 1,862,486; 1,909,476; 1,909,477; 1,419,564; 1,782,387; 
1,604,122; 1,963,800. Other Patents. Patents Pending. Foreign Patents. 
! "= . , Copr. 1937, Hlinois Tool Wérks 
There's no time or money wasted for separate tapping operations - 
on modern refrigerator production lines since Shakeproof Thread- 
Cutting Screws have been so generally adopted by the industry. 











When two globules of 
ordinary mercury meet, 
their first contact is a 
single point, as shown 
here. Concentration of 
the starting current at this point 
causes heat and vaporization of 
the mercury. Make-and-break 
takes place several times before 
contact is firmly established. 


The liquid fill and high 

meniscus mercury of 

DURAKOOL switches, plus 

the shape ond arrange- 

ment of the interior, 
produce the flattened contact 
surfaces which give maximum- 
initial capacity. 


PROOF 


All of this may be difficult to 
believe — but we can prove it— 
welcome your challenge to us. 


2 KINDS OF KISSES 


@ There's a lot of difference between 
the point-contact of a couple of bil- 
liard balls and the fervent kiss of the 
movie close-up. That same difference, 
essentially, exists between the con- 
tact of two rounded bodies of mer- 
cury in a conventional mercury 
switch, and the complete, maximum- 
initial contact obtained through the 
unique construction and materials 
used in DURAKOOL* switches. 
Asevery electrical engineer knows 
only too well, the first surge of cur- 
rent when a circuit is closed is many 
times greater than the normal load. 


*Trade Mark Reg. U.S. Pat. Off. 





Solid contact switches for this reason 
have always been designed with flat 
surfaces. But mercury naturally forms 
into globules, and pin-point first 
contacts are the inevitable result— 
except in DURAKOOL switches. 


Your switching problems, whether 
they involve frequent replacement, 
inaccurate operation, or other haz- 
ards, can be solved by these different 
switches. Full details, including illus- 
trations which clearly show the action 
of a DURAKOOL switch in operation, 
will be sent on request. DURAKOOL, 
Inc., 1047 N. Main St., Elkhart, Ind. 
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One of the chief characteristics of Delco 
motors is their smoothness of operation... 
a real sales factor in the marketing of 
household appliances. This smoothness has 
helped build a widespread acceptance 
for Delco-powered refrigerators, washers, 
ironers, oil burners, stokers and air condi- 
tioners on the part of dealers and consumers 
everywhere. Manufacturers, too, know that 
smooth-running motors ease the way for 
appliance sales. That is why so many of 
the leaders in the field choose Delco as 
original equipment. Delco Products 
Division, General Motors Corporation, 
Dayton, Ohio. In Canada: McKinnon 
Industries, Ltd., St. Catharines, Ontario. 
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OF THIS HUSHED AUDITORIUM 


RADIAL BEARING 
WITH SHIELD 


BCA Bearing used in 
electric motors and ven- 
tilating fans. Selected for 
silence where an audible 
whisper would ruin an 
evening’s performance! 
The shield keeps out dust 
and dirt, enemies of 
silent, uncomplaining 
operation. 





EVERY PART of a concert hall’s ventilat- 
ing system must be as quiet as engineering 
skill can make it—no whisper from it must 
disturb intent audiences or sensitive artists. 
BCA’s are specified by leading manufac- 
turers of fans and ventilating equipment. 
They are chosen because their super-silent 
performance helps to mute moving parts. 
Under the most exacting conditions, BCA’s 
can be depended upon for noiseless oper- 
ation. Radial, thrust or angular contact— 
specially built or regular series—there’s a 
BCA Bearing to perform silently wherever 
quiet is needed. BEARINGS COMPANY OF 
AMERICA, 519 HARRISBURG AVENUE, 
LANCASTER, PENNSYLVANIA. 


Bi Art BEARINGS 
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B,CNER MOTORS ARE DIVERSIFIED TO MEET YOUR DESICN REQUIREMENTS 


MODERN MACHINES 
Ge MEODERN Motors 


rrfHEN designing new electrically-driven machines or when changing 
\ the design of old machines, it is of vital importance that they be equip- 
d with modern motors that are ideally suited for operating them. The 
sales success of a newly designed motor-driven product depends too 
much upon the satisfactory dependable operation of the motor to permit 
engineering departments to gamble on the selection of the electric motor. 


Doubie-Shaft Extension 


Today, motors have been so diversified in types and ratings that it is pos- 
sible for motor users to apply just the right type and size of motor to give 
maximum service at minimum costs. Wagner’s line includes all types of 
small motors generally applied to motor- 
driven machinery. The Wagner line is so 
varied that special designing is unneces- 
sary except On rare occasions. Whether 
alternating or direct current; single or 
polyphase; open, drip- proof, totally-en- 
closed, or explosion-proof; rigid or resili- 
ent-mounted, flange-mounted or built-in; 
sleeve or ball-bearing; horizontal or verti- 
cal...there’s a Wagner motor for the job. 


Polyphase 


Direct Current 
(industrial Type) 





Shaded-pole 
Fan Motors 


agner 
Motors 
have all the 


requisites of 


Well-Balanced 
Design 


e selection of the right type of motor for any given 
application involves a thoro knowledge of the perfor- 
mance characteristics, mechanical requirements, con- 
struction details, and operation of the various types of 
motors, as well asacomplete understanding of the power 
and mechanical requirements of the job. To help you 
select the correct motor, Wagner has prepared loose- 
leaf bulletins containing illustrations, Seated descrip- 
tions, construction information, explanations of opera- 
tion and application of the various types of Wagner 
motors. Write today for Wagner motor bulletin No. 177. 
Use it as an aid in designing of your motor-driven 
equipment. 
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Repulsion-Start-Induction 
(Annular-Mounted) 
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Rigid-Mounted 
































Capacitor-Start 
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As the flier tumbles earthward, to the unknown fields of 
fate, he entrusts everything to that little ring of iron—which he yanks. 
Thus often, from insignificant looking things, hangs all that is vital. 
Consider electric heat, for example—whether it is used to bring forth 
the delicious flavor of roast beef, or to toughen and harden the steel 
fibres of a transmission gear—the finished product is the result of heat 


that emanated from a glowing metallic coil, known as the Heating 





Element. The cost of this element is but a small percentage of the cost 
of the heating device. But it carries all the load—and to its performance, 
the device maker entrusts his good name . . . For 30 years, we have 
specialized in making the heating element alloy, Chromel. The heavy 
responsibility carried by that alloy is a thing that we respect. For the 
good-will of our customer, his dealers, and ourselves, is entrusted to 


Chromel. Hoskins Manufacturing Company, Detroit, Michigan. 
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CHROMEL 





THE WIRE THAT MAKES 
ELECTRIC HEAT POSSIBLE 
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Something new...the shipping box you’ve been 
wailing for, by HINDE & DAUCH, with an all- 
over pattern of a general design, your trade-mark 
or slogan as an integral part of the background 
| of the box. It identifies your product. It adver- 
< Wy UY “e 3 ~ lises your brand. It protects your reputation. It 

Up increases good will. Investigate its possibilities 


without fail, 


y 


HINDE & DAUCH Corrugated Shipping Boxes 
THE HINDE & DAUCH PAPER COMPANY 

325 DECATUR STREET SANDUSKY, OHIO 

EOD VEEL Tr yo y 7, Send me your FREE book, “Modern Shipping Boxes” 


Name 


THE FORMICA INSULATION CO., 4638 Spring Grove Ave., Cincinnati, O. 
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HESE marked panel boards for the 
Hemovitameter Laboratories of 
Denver, Colo., were produced com- 
plete with all markings in the Formica 
factory and shipped ready for as- 
sembly in the instrument. 


Formica operates equipment for 
marking panels in several different 
ways: hot stamping with different 
colored tapes; printing by the Veri- 
chrome process in gold silver and 
other bronze colors; engraving; and 
printing on the next to the top lam- 
ination which is then covered by a 
translucent protective sheet of For- 
mica. 


Good looking panels with simple 
or elaborate markings are produced 
to your specifications. Send your 
blue prints for quotations. 


ORMICA 
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PANEL BOARDS G44. 





Stamped and Molded Trim 


and Fittings of Aluminum 
and Stainless Steel, Fabri- 
cated by Aluminum Goods 


Manufacturing Company 


On hundreds of products of American 
industry, stamped and molded trim and 
fittings by Aluminum Goods Manufac- 
turing Company contribute the finishing 
touches to distinctive appearance. 


Quality of workmanship and excel- 
lence of finish is instantly apparent in 
these stamped and molded parts. Equally 
important to the engineer and produc- 
tion executive is the fact that these parts 
are designed for economical assembly 
and attachment. 


In addition to custom stampings and 
moldings, tools for standard molding 
shapes are available to fit a wide range 
of applications. 


Aluminum finishes include polish, 
chromium plating, satin, spun ray, 
frosted dip, sand blast, Alumilite (anodic), 
enamel and printed designs, as well as 
combinations of the above. 


Our sales engineers will be glad 
to discuss the possible application of 
stamped or molded trim and fittings to 
your product. 





NG JUNE, 1937 





































er RANTS 327 


16 








— made mica enduring, and enduring it remains under the combined 
attacks of heat, friction and moisture—troubles that, in one form or another, 
break down and destroy other insulating substitutes. The manufacturer who uses 
only mica wherever its protection is suggested gathers to his product lasting efficiency 
and freedom from future complaint. 


Macallen processing makes Macallen Mica available for hundreds of insulating uses 
—sheets, thick or thin—flexible for cold bending—specially prepared for punching 
or molding—made up to exact specifications in cut or formed shapes. Discuss your 
insulating problems with our engineering department. 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON, MASS. 
CHICAGO: 565 W. WASHINGTON ST. . CLEVELAND: 902 LEADER BLDG 


COMPRESSED SHEET * MICA PAPER, CLOTH, TAPE * HEATER PLATE * COMPRESSED SHEET 
TUBING * COMMUTATOR INSULATION * COMPRESSED SHEET WASHERS * INSULATING 
JOINTS AND CANOPY INSULATORS * RAILWAY SPECIALTIES * DOMESTIC AND IMPORTED 
RAW MICA 
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AS A FEATHER LIKE A SPONGE’ LIKE A SPRING 


REG.U.S. PAT. OFF. & FOREIGN COUNTRIES 


CREPE WADDING 


ROTECTS AMERICA’S 


“BEST SELLERS” 
AGAINST SHIPPING DAMAGE 





@ You can be sure your product will reach the dealer’s 
showroom in first class condition when you protect your 
shipment with KIMPAK Crepe Wadding. And first class 
condition means quicker sales and more profits for you. 
That’s why hundreds of the country’s manufacturers of 
“best sellers” now use KIMPAK to guard against damage 
and breakage in transit—to insure that factory-fresh 
appearance that makes sales. 


There’s a size and style of KIMPAK to satisfy your 
every need. If your product has a high finish or is fragile 
and easily chipped or broken—‘if it’s large and bulky or 
small or delicate—if it is composed of several pieces 
which must be carefully separated—no matter what 
your special problem—you’ll find that KIMPAK will 
meet any and all requirements. 


Because of its low cost, this modern packing material 
will allow you new shipping room economies. Because 
it’s easy to handle, you'll find new shipping room effi- 
ciency...no fuss, no muss... KIMPAK is as easy to use 
as a piece of string. It’s clean, flexible, light, snowy- 
white and absorbent...the highest quality in all respects. 

But learn about KIMPAK for yourself. Just mail the 
coupon today for free portfolio of samples and illus- 
trations of actual usage. 


KIMBERLY-CLARK CORPORATION 


Neenah, Wisconsin 


Sales Offices: 8 South Michigan Avenue, Chicago 
122 East 42nd Street, New York City 
510 West Sixth Street, Los Angeles 



































FREE! 1937 Portfolio of Kimpak 


KIMBERLY-CLARK COR- 
PORATION, Neenah, Wisconsin. 
Address nearest sales office: 
8S. Michigan Ave., Chicago 
122 E. 42nd St., New York City 
510 W. 6th St., Los Angeles 
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RITTER DUALITE 
a Best Seller protected by KIMPAK 


er Dental Manufacturing Company 
rotect their 






, EM-¢ 
Gentlemen: Please send us the 1937 PORTFOLIO OF KIMPAK. 


: 


The Ritt : 
uses KIMPAK Crepe Wadding to P oo 
Dualite during shipment. Here you see 

Dualite in box ready for shipment and set = 
for use. Note the compactness and simplicity 
of the packing job. 


BEST-SELLERS Must Ge Good/ ann Look TCL 
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INSIST ON QUALITY USE 


they Silver Steel GreLec? Hs 


(LAMINATED) 


RARE 


Unusual abuse will 
not loosen the Wilco 


silver steel laminated 


contact point. 





a of Wilco Laminated Steel Contact points are 
l steadily increasing. Why? Because engineers know you 
cannot break the permanent bond between the silver face 
and the steel back of the Wilco laminated contact point. 
Wilco’s special manufacturing processes produce a dense 
wear resisting grain structure. And Wilco’s method of bond- 
ing silver to steel prevents contamination of the contact 
silver by the base metal—the result—purity and faultless 


perfe yrmance. 


Laboratory tests and actual experience in use prove that 
these Wilco features mean lower contact resistance. ..re- 
duced arcing . .. better performance. And because of the 


saving in silver, the cost is often substantially less. 


SILVER 


BASE METAL 


Furthermore, Wilco silver steel laminated contact points 


permit standardization—often reducing the number of 


” 


stvles of contacts. Available in diameters from 1.” to 1% 


We are prepared to weld these contacts to your arms, 
springs, studs or screws. And the silver can be backed by 


steel or a non-ferrous alloy. 


@ Write today for bulletin giving additional 
information on this member of the Wilco 
line of contact points—and if you will send 
samples of your parts we will gladly weld 


sample laminated contacts to them. 


@ The engineers of the Wilco laboratory 
who developed Wilco silver steel contact MNWATED CONTACTS 
points are at your. service let them 
show you how this type of contact can be 


adapted to your particular use. 


THE H. A. WILSON CO. 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES - CHICAGO, ILL. . DETROIT, MICH. 


Refiners and Workers of Platinum, Gold and Silver - Precious Meta! Contacts 


Seite Malti ti- 1 a eee ae 
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BULLETIN 609 HAND OPERATED MOTOR STARTER 


A rugged, maintenance-free switch for across-the-line starting of squirrel-cage motors. Thermal 
hrankers ntnvide aceurnte avarland neatactiann Fauinnod with dauhleo hranl ciluar allau cantarte 





tS! They are 
silver alloy contacts 


U7- 
WHAL OF IT? 


“Maybe the contacts of Allen-Bradley starters are ALLEN-BRADLEY MOTOR STARTERS - 
made of patented silver alloy—but, as a user of mo- (up to 30 hp, 220 v—50 hp, 440-550 v) 


tor control equipment, what does that mean to me?” UA he 


Ist—NO CONTACT MAINTENANCE 


Oxides that form on these silver alloy contacts will 
conduct current as well as the metal itself. There is 
no need to clean or “dress” these contacts. They 


always remain in first class operating condition. 


2nd—LONG CONTACT LIFE 


Ordinary copper contacts must be filed if they are 
to be kept in working condition. With Allen-Bradley 
silver alloy contacts, this is entirely unnecessary. 


Hence, no valuable contact life is wasted by filing. 


3rd—GREATER CURRENT INTER- 
RUPTING CAPACITY —The patented 
silver cadmium alloy used in Allen-Bradley contacts 
has a strong deionizing effect and helps to snuff out 
the arc. Hence, these contacts will interrupt high cur- 


rents with much less difficulty than pure silver contacts. 


Send for hew 24-Page Beckle Backlet 
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C. 
Allen-Bradley Co., | 
1309 S. First St., Milwaukee, Wis. } 

Please send me your new booklet, “The Story of Aas y 

the Solenoid Starter 


| 





ALLEN-BRADLEY 


GRANIT 
ELECTRIC 


Controlled Permeability 


You can be certain that Granite City 
Electrical sheets will have the exact 
permeability needed for your require- 
ments. Special manufacturing methods, 
together with rigid laboratory testing 
and careful inspection routine, keep 
permeability within narrow limits. Ex- 
clusive processes insure low watt loss, — 
uniform temper, and unusual flatness. 


WRITE FOR SAMPLE 


STEEL SHEETS *« PLATES AND TIN PLATE 


GRANITE CITY STEEL CO. 


GRANITE City, ILLINOIS 


200 Fifth Ave., New York 1805 Boatmen's Bank Bldg., St. Louis 
3525 Princeton Ave., Dallas 1613 Pioneer Bldg., St. Paul 

1208 R. A. Long Bldg., Kansas City 1602 Mariner Tower, Milwaukee 

8 South Michigan Blvd., Chicago 1750 Army Street, San Francisco 


EARGEST CONTINUOUS MILLS UN THE SRtrteo sPAT ES 
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... But a LIFETIME of effort to master it! NK 


MICA 


Lnsulator 
Compan 


HERE, at the pinnacle of the big top, where anything but perfect 
coordination means life itself, the world’s premier aerial act performs 
seemingly impossible feats “with the greatest of ease”. A few fleeting 
moments ...and the act is over. BUT... behind its mastery lies a lifetime 
of specialized effort .. . of rigid training and practice since childhood. 

Providing an electrical insulation service, as made available by 
Mica Insulator Company, also demands a background of highly specialized 
experience. Since 1893, when this company developed the first built-up 
mica insulation, its concentrated effort has been in making better electrical 
insulations...and, in closely cooperating with manufacturers to improve 
the performance of their products. 


We invite you to take advantage of this wealth of electrical insulation 
experience. 


200 Varick St., New York; 542 S. Dearborn St., Chicago; 1276 W. 3d St., Cleveland. 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto 





X-RAY PROGRESSES 
ON BETTER INSULATION 


The trend in modern X-Ray equipment is 
towards higher and higher voltages. 


These voltages cannot be used safely 
unless leads are properly insulated. This 
necessitated development of new techniques 
for moulding Micanite insulation to copper 
conductors bent at sharp angles... and for 
combining tin foil with special Micanile 
used for the dielectric in X-Ray condensers. 

New materials and new methods— 
adapted by this company to the special 
insulation requirements of industry. 


OVER 40 YEARS OF SPECIALIZATION MAKES THE DIFFERENCE! 
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Illustrated are a few of the thousand and one 
sizes and shapes of small sheet-metal parts that 
Scovill makes for industry. Some are brass, some 
steel—but aluminum, copper, zinc and practically 
every other base metal is represented. 


Many of the parts are furnished as they come 
from the presses, ready for the Scovill customer 
to further fabricate or assemble into his product. 
Others are shipped completely finished, plated, 
enameled or in some finish of the basic metal. 


The parts shown are small but when ordered 
in quantity, so that Scovill’s production methods 
can be used to best advantage, surprising econ- 
omies can frequently be made. 


Complete facilities are here available for the 
manufacture and finishing of parts by practically 
any modern production operation. 

Stampings, drawings, screw-machine products, 
forgings from non-ferrous metals, cold heading, 


eyelet machine work and metal assemblies. 


Whether the parts or products are for a gaso- 
line pump, a vacuum bottle, a vanity case or a 
pouring spout, the manufacturing problems have 
the same common ground. 


Scovill has successfully served many other 
companies by producing for them the metal parts 
they purchase—may be able to help you. 


An illustrated booklet, ‘‘Masters of Metal,’’ 
will tell you our interesting story in further de- 


tail. Write for it to Scovill Manufacturing 
ES Company, 65 Mill St., Waterbury, Conn. 


SCOVILLE 


SCOVILL MANUFACTURING COMPANY 
WATERBURY e CONNECTICUT 
Boston Providence New York Philadelphia Detroit Syracuse 
Pittsburgh Lynchburg, Va. Chicago Cincinnati San Francisco 
Los Angeles . IN CANADA: 334 King Street, East, Toronto, Ontario 
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For assemblies as strong as these 


SOME PAY 2 or 3 times AS MUCH 


























































































Shown here is a type R-4A Friez Recorder, 
size 814” x 5%” x 2%". In other types, 
made for recording only relative humidity, 
or temperature, or a combination of both, 
Hardened Self-tapping Screws are also used. 


40 FASTENINGS ON FRIEZ 
PORTABLE RECORDERS MADE 
SAFE AND ECONOMICALLY 


Assemblies include: attaching handle; name 
and specification plates; pen lifter mechan- 
ism brackets; pen lifter spring; running 
time electric unit; ventilating screen case 
back; door latch; unbreakable window; 
chart storage case. Also, fastening a Bakelite 
cover plate to a transformer box not shown. 














































































SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 





- Let a Parker-Kalon Assembly Engineer 
help YOU do what” FRIEZ” did... produce 


a better product, at lower cost. 


When FRIEZ engineers tackled the job of producing 
a sensitive humidity-temperature-running time record- 
ing instrument that would be rugged enough for 
portable service in air conditioning and industrial 
fields, assembly methods took on new importance. 
Fastenings had to stay tight to insure permanently 
accurate assembly of instrument parts, and a strong 
and durable case. “Friez” was ready to pay a pre- 
mium for maximum assembly strength. Yet, a com- 
parison of methods showed that the simplest and 
cheapest means . . . Parker-Kalon Hardened Self-tap- 
ping Screws ... actually would be the strongest, too. 


kK. E. Whitney, Development Engineer with Julien 
P. Friez & Sons, Inc., Baltimore, Md., reports: 
“These Screws were chosen for joining and making 
fastenings to the die cast aluminum parts primarily 
to get safe fastenings, but they give us a fine saving 
as well. Had we used tapped holes and machine 
screws the cost for fastening would have been triple 
present cost. Tapping the aluminum for small screws 
would have been a real task and lock washers would 


. 


have been necessary. 


Use the specialized knowledge 
of Parker-Kalon Assembly Engineers 


Whenever assembly of metals and plastics is in- 
volved, this method that is simpler, faster, cheaper 
and also more secure should be considered first 
in designing for production, Also, it deserves 
serious investigation even after production has 
begun. To substitute these unique Screws for 
ordinary devices requires no radical changes. Right 
now, in 7 out of 10 assembly departments there 
are opportunities to save time, labor, money, and 
to improve design and product. To make sure 
that you are taking full advantage of this modern 
method, ask us to have a Parker-Kalon Assembly 
Engineer go over your fastening jobs with you. 
He will point out any chances for doing them 
better, at lower cost. 











PARKER-KALON CORP., Dep. E, 190 Varick St., NEW YORK 
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A MOTOR THAT WILL LIVE 


IN THE “Sand Storms” OF YOUR 
FINISHING DEPARTMENTS 


Wherever there are “sand storms” 

.. in grinding and sand blasting 
departments for example . . . the 
ordinary motor is soon cut to death. 
It is soon eaten up, wherever there 
are Corrosive fumes. At such deadly 
work, a Fairbanks-Morse enclosed 
fan-cooled motor will live . . . long 
and economically. 

The F-M enclosed fan-cooled 
motor is far more than an ordinary 
motor with a dust-tight case. From 
the base up, it is designed for exact- 
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ing service. Fortified by a vault-like 
case which dust and fumes do not 
penetrate, it is ventilated and posi- 
tively cooled by fans at each end of 
the shaft. Ball bearings reduce fric- 
tion to the vanishing point, and 
bearings need lubrication only once 
a year. These and many other pro- 
tective features are incorporated 
within a size no larger than a regu- 
lar open-frame motor. 

Write for Bulletin 1113, Fair- 
banks, Morse & Co., 900 S. Wabash 
Ave., Chicago, Ill. 34 branches at 
your service throughout the U. S. 
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Organizations develop habits just like individuals. 
The habit of careful manufacture is of 107 years’ 
standing with Fairbanks, Morse & Co. The first 


product of the family ws scales, 4 product which 


must be accurate OF be next to useless. Fairbanks 


scales and other early products were pioneers in 


knowledge of machinery W4s rare. 


a world where 
They had to be designed simply and built sturdily 


st in unskilled hands. Even later 


to perform and la 
ic motors, for 


F-M products _, . Diesels and electr 


example .-- were pioneered while knowledge of 


such products was not widespread. 
und of precision manufacturing 


Such a backgro 
perating conditions 


and painstaking analysis of © 
is valuable to you in choosing scales, Diesels, 


motors, of pumps: Write for li 
u require. Address Fairbanks, 


terature on the kind 


of equipment yo 


Morse & CO 900 S. Wabash Ave-, Chicago, Ill. 


34 branches at your service throughout the U. S. 
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FAIRBANKS - MORSE 


ARROW-H8&H 


Interchangeable Control Units 
make any combination 


From this complete line of Control Units you can select 
and assemble any arrangement of Push Button 
Stations from simple remote controls to practically 
any combination or arrangement desired. Push 
Buttons, transfer switches and pilot lights are inter- 
changeable and adaptable to any regular or special 
combination required... Standard housings are 
available in steel, cast iron, flush with brass plate and 
box, or in separate units. 


The control units have Bakelite bases. Control units, 
bulls-eyes, labels, covers and housings are ordered 
separately by catalog number to make up the assembly 
needed. Units without housings or special panels 
may be grouped to fit any condition of installation or 
control. . . Safety Starting Switch Catalog No. 7 
—on request—lists the complete line of interchange- 
able units and gives detailed instructions for motor 
and lighting circuits. 


THE ARROW-HART & HEGEMAN ELECTRIC Co. 


HARTFORD. CONNECTICUT, 


JUNE, 1937 


U.S.A. 





USE CARBON BRUSHES 
DESIGNED FOR 


Specification saves oves Util and Ehor 


A safe specification for continued good com- 
mutation and lowest brush costs is to reorder 
by style number the same grade specified by 
Westinghouse that has given you satisfactory 
service in your original equipment. A sure 
way to cure brush trouble is to call in a 
Westinghouse representative to assist in 
analyzing your problems and prescribe the 
proper grade. 

Brushes specified by Westinghouse have 
been developed through the combined re- 
sources and experience of carbon brush en- 
gineers and machine designers. Studies of 
commutation from the standpoint of both 
brush and machine characteristics, have 
made it possible for Westinghouse to set up 
specifications for brushes that give “more 
mileage’. 
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Once the proper grade has been specified 
for any particular use, your brush ordering 
and inventory problems will be simplified 
by the Westinghouse system of style num- 
bering, combined with adequate stocks at 
warehouses in every part of the country. 
There is a Westinghouse representative near 


you. Call him today. J 91312 


| Westi 
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Designing better plastic mold- 
ings. How the skillful de- 
signer and engineer will adapt 
his specifications to the in- 
herent service characteristics 
of newer plastic materials. 


A re-design job that any design 
engineer would welcome. The 
opportunity to start with an 
old, long-popular model and 
to adapt it to user, technical 
and materials progress with 
the maker's full co-operation. 





Electrical circuits influence the 
performance of contact sur- 
faces and materials. By making 
the best possible selection of 
available ones maximum prod- 
uct satisfaction may be gained. 


What you should know about 
anti-friction bearings for elec- 
trical products at non-motor 
points. Opportunities neg- 
lected by many product 
makers to minimize friction and 
improve service. 





ZINC ALLOY DIE CASTINGS 





PROTECTION! 
—The Job of the Modern Door Latch 


The all-important quality in a door latch is toughness. 
Appearance is a vital sales factor, of course, but the 
consumer primarily seeks protection. That the manu- 
facturer of the attractive deadlatch, illustrated here, 
has chosen ZINC Alloy Die Castings for four of its 
major parts is an endorsement of the tough, sturdy 
qualities obtainable with this metal and process—the 
resulting smart appearance is obvious. 

The design of the lock incorporates a new type of 
latch bolt that can be held in a retracted position by 
the die cast stop knob or deadlocked against ‘‘jim- 
mying”’ by either the key or knob. This is accom- 
plished by a simple mechanism within a tough, strong 


case—die cast in two parts of ZINC Alloy. By die 
casting these three parts, together with the strike 
plate, the latch has also been produced with a fine, 
smooth surface that insures economical finishing. 

Toughness and smart appearance are only two of the 
many properties that make ZINC Alloy Die Castings 
attractive to manufacturers in all the major industries. 
For additional information, consult any commercial 
die caster— or write to this Company. 


THE NEW JERSEY ZINC CO. 
160 Front Street New York 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (oniti!téuxr) ZINC. 
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This Motor Meets 
Many Product Needs 


ANY motorized appliances, devices and ma- 
chines call for an electric motor with the fol- 
lowing outstanding characteristics: © Low 
initial costs, little or no servicing costs, reliability, quiet 
operation and ability to withstand stalled condition. If 
these conditions are met, then for many applications it 
does not matter when such a motor has certain limita- 
tions with regard to other features; for example, if 
it provides: moderate or little power output, moderate 
or low starting torque, or, operation on alternating cur- 
rent only. 

The shaded pole motor incorporates the above stated 
characteristics and limitations. It is for a vast number 
of electrically driven devices, the best choice. The out- 
standing feature of every electric motor drive is the 
ease with which it can be adjusted to suit individual 
applications. This is, especially, true for the shaded 
pole motor type and might explain why these motors 
became so popular and are used to an even greater 
extent than is generally assumed. 

When the brushes of a series type motor are short- 
circuited, the armature replaced by a squirrel cage rotor, 
and the field coils connected to an ac. source, an in- 
duction type motor is obtained with running character- 
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Because of favorable cost, service and even abuse 
characteristics the shaded pole motor well-meets 
the purposes of the designers of many electrical 
products. It is nominally a low-power motor with 
low starting torque. It is limited to ac. service. 
But, properly selected and incorporated in the 
product, it offers a most deservedly popular drive. 
Here is a guide to its intelligent selection and use. 


istics that compare favorably with those of any ordinary 
2-pole shaded pole motor. The only handicap of such 
a motor is that it is not self-starting, it has to be given 
a spin by hand to bring it up to speed. Once, however, 
running, it will continue to do so and develop good 
torque and efficiency. 

Starting means have to be added to the field struc- 
ture of a brush type motor in order to make use of it 
for a commercial type of induction motor, and it was 
this kind of starting means which gave the shaded 
pole motor its name. The most common method used 
to give a squirrel cage rotor placed in a single phase 
field an initial starting impulse consists of a copper 
conductor laid around one portion of the pole. This 
portion is called “shaded” because it resists the passage 
of the flux just as a cloud resists the passage of sun- 
light. The copper conductor, usually covering about 
14 of the pole area is generally known as “shading 
coil,” the pole as “shaded pole,” and the whole class of 
motors built that way as “shaded pole motors.” 

A portion of the flux built up by the field coils of a 
shaded pole motor will pass through the shading coil 
and by Lenz’s law, will induce in it a current that will 
oppose the flux entering the coil. More precisely stated, 


BY CARL A. RALL 


CHIEF ENGINEER, 
BODINE ELECTRIC COMPANY 
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Starting impulses arise through combined 
action of main flux and shading coil flux. 


the main current flowing through the field coils induces 
in the shading coil a current that will lag in time the 
main current and will create a flux which during parts 
of its cycle has a direction of flow opposite to that of 
the main flux. Thus, we have to distinguish between 
the main flux and the shading coil flux, the approximate 
relationship between both with regard to time and 
magnitude. 

The basic principle of the shaded pole method of 
starting a squirrel cage induction rotor is to build up 
flux first on one tip of the salient pole and during 
the period of half-a cycle, shift this flux over to the 
other tip of the pole. The flux so to speak, sweeps 
over the rotor bars, shifting its point of action on the 
rotor surface from one pole tip to the other, pulling 
the rotor with it. The reason why the “sweeping flux” 
is able to turn the rotor lies in the fact that by cutting 
the rotor conductors it induces currents, which, in 
turn, produce a starting torque. 


HERE exists quite a variety of designs of shaded 
pole motors with regard to their structional shape, 
but they all share in common the shaded pole starting 
principle, although the latter in modified forms. All 
varieties might be comprised in the following four 
types: 
A. Round field core type. C. The disc rotor type. 


B. The skeleton type. D. The timing device type. 


A. Round field core type. The most popular con- 
struction of a shaded pole motor is the round field core 
type, as shown in the accompanying illustrations of 
two and four pole designs. Its merit consists in the 
fact that the stacking is easily interchangeable with a 
brush type motor stacking for those applications where 
only a direct current supply of power exists or where 
for other reasons a universal motor is wanted. An- 
other advantage of this construction lies in its rela- 
tively short and efficient magnetic path. Furthermore. 
the field coils can be form wound by machine, a method 
which lowers the cost of this type of motor. The 
shading coils consisting of simple metal stampings can 
be easily slipped into place, thus making the physical 
construction of this motor relatively inexpensive. 
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APPROXIMATE TIME RELATION 
BETWEEN MAIN FLUX $8, AND SHADING CO/L FLUX F 





At the time “A,” the main flux (#y,) is zero, 
and an infinitesimal fraction of a second later 
it would start to flow towards the rotor. At 
the same time the shaded pole flux opposes the 
main flux and crowds it to the left hand tip 
of the salient pole. At the time “B” the main 
flux grows and its point of main action moves 
away from the pole tip; at the time “C” it is 
about in the center, and at the time “D” the 
shading coil flux (#s) helps the main flux 
shifting its point of action towards the right 
hand tip of the salient pole. At the time “E” 
the main flux is zero again, but the shading 
coil flux continues to flow in the direction the 
main flux did. An infinitesimal fraction of a 
second later the main flux (®y,) starts to flow 
from the rotor toward the salient pole, the 
shading coil flux (#s) tends to oppose its 
growth and crowds the main flux again to the 
left hand tip of the pole as shown at time “F” 
and the same phenomenon takes place in the 
second half of the cycle as in the first half. 

Thus, during each cycle the flux not only 
flows from one pole to the other and back, but 
also “sweeps” twice towards the shading coil 
and by the latter action imparts a starting im- 
pulse to the rotor. The direction of rotation 
of a shaded pole motor is always towards the 
shading coils. 


A modified construction of this type of shaded pole 
motor is the reluctance start motor which does not use 
shading coils, but in a broad sense, operates on prin- 
ciples similar to the shading pole type. A uniform air 
gap is essential for the proper functioning of a shaded 
pole motor. The reluctant start motor purposely is 
furnished with an uneven air gap. Sections with wider, 
and sections with narrower air gaps are arranged and 
distributed around the bore of the field structure in 
such a way that starting impulses are given to the 
rotor in the same direction by each pole. This type of 
motor is also illustrated. Here the main flux built up 
by each field coil flows through the pole section with 
the narrow air gap. <A small portion of it, however, 


ROSS-SEC-« 
TION of a 
two-pole shaded 
pole motor illus- 
trating the shading 
coil lsid around 
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pole. 





HIS is a four- 
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flows also through the wide air gap and leads in this 
case the main flux, since it has less iron in its mag- 
netic path. Therefore, flux is first built up on the pole 
corner having the wide air gap and later on the corner 
with the narrow air gap, a fact which results in a 
“sweeping flux’ similar to the one caused by shading 
coils. As a general rule, the rotor always wants to 
turn towards the narrower air gap. This type of motor 
is called “reluctance start motor,’ because its starting 
torque is effected through modification of the magnetic 
resistance or reluctance in one portion of its magnetic 
path. 

The modification of the reluctance in parts of the field 
member can also be achieved by other means than a 
wide and a small air gap, especially, timing device 
motors show a large variety of field construction in 
this respect, all producing a “sweeping,” or distorted 
flux. The advantage of the reluctance start structure 
lies in the absence of shading coils and the gain of 
winding space that goes with it; the limiting factor 
is a loss in efficiency when the air gap in the “cut off” 
section is made too wide. The starting torque of a 
reluctance start motor is about the same as that of a 
shaded pole motor. 

B. Skeleton type. Another way to build shaded pole 
motors is the skeleton type structure. Although the 
length of the magnetic path is considerably increased 
over the round core type, the skeleton type of shaded 
pole motor became fairly popular during the recent 
vears, because it offers several distinctive features. 
First of all, it is economical to build. A spool type 
exciting coil can be used, and when layer wound by a 
machine, permits the crowding of a large amount of 
wire in a small space. This coil can be conveniently 
placed on the stacking in the same manner as small 
transformers are assembled. The rectangular shape 
of the motor is sometimes well suited for special ap- 
plications where only limited space is available and the 
structure, open on all sides, radiates the heat very well. 


S‘ ELETON- 

TY PE of 

shaded-pole motor 

ofers economies 

in construction. 

This is a two-pole 
form. 





ELUCTANCE- 

START form of 
shaded-pole motor 

construction. 
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Shaded pole motor with built-in gear reducer. 


C. Disc rotor type. Disc type shaded pole motors 
were some time ago popular for turn-table units and 
similar devices. The shaded pole principle, further- 
more, is today nearly exclusively used on a device which 
is almost in every American home, namely on the elec- 
tric meter. There it serves the purpose of providing 
the light load adjustment, that is, it provides just 
enough torque to the disc to counterbalance the fric- 
tion of the meter. 

D. Timing device type. Timing device motors 
usually show quite small physical dimensions and, when 
made self-starting, generally employ the shaded pole 
starting principles. They are nearly always coupled to 
a gear train. The most commonly known motor of this 
kind is the self-starting electric clock-motor. 


HERE is a multitude of motors on the market which 
employ shaded pole starting means and which differ 
considerably with regard to their performance char- 
acteristics. The designer of a motorized appliance has 
to make the proper choice. To help him to select the 
best unit for this particular job, the attempt is made to 
characterize and tabulate the various types of shaded 
pole motors according to their performance features. 
Plain induction shaded pole motors. 
Synchronous shaded pole motors. 
Sub-synchronous shaded pole motors. 
Reversible shaded pole motors. 
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. Torque motor, with shaded pole starting means. 
1. Plain induction shaded pole motors. ‘The plain 
induction shaded pole motor has a speed-torque similar 
to that of a weak split-phase motor. Characteristic 
curves (as shown) indicate, for average performance 
of a 4-pole shaded pole motor, that under light load 
the speed is high and approaches more or lees syn- 
load, however, the speed does 
not hold up very well. When stalled the motor develops 


chronous speed; under 


but little starting torque. The running efficiency is 
low because the flux is “shaded” and losses are caused 
by the shading coils, which unfortunately cannot be 
cut out of the circuit when the motor is up to speed as 
it is done with the starting winding of a split phase 
motor. Another reason for the low efficiency generally 
obtained in the shaded pole motors is the salient pole 
field structure which does not permit a sinusoidal dis 
tribution of the field flux as good as in slotted split 
phase motor stators with distributed windings. Shaded 
pole motors develop their best efficiency and horse- 
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power output very near to the breakdown point, and 
therefore are operated in many applications, for in- 
stance for fan duty, right on that point of the torque 
curve. 

Two pole and four pole shaded pole motors are the 
ones which are generally used. Their physical dimen- 
sions can be held small. When the number of poles 1s 
increased to six poles or more, then the diameter of the 
motor becomes large, although the length of the stack- 
ing can be held short. A larger number of field poles 
offer one distinct advantage; they provide a low and 
fairly constant speed. For this reason shaded pole 
motors with many poles are used for ceiling fans 
which have to run slow and quiet and still be powerful 
enough to move a fair amount of air. 

For some applications speed control is required for 
adjusting the motor to a predetermined speed. The 
shaded pole motor, like any induction type motor, lends 
itself not readily to speed control. The most efficient 
way to obtain speed control is the use of a transformer 
which regulates the voltage impressed on the motor. 
One can, however, also use an ordinary adjustable re- 
sistor connected in series with the field winding which 
is more economical, but reduces the starting torque. 






This three-wire reversible shaded pole 
motor has a distributed field winding. 


The starting torque of the plain induction shaded 
pole motor is low in comparison with that of split-phase 
and brush type motors, but for many applications it is 
entirely sufficient. Furthermore, when one considers 
that the cutout of a split phase motor can fail to oper- 
ate, the brushes and the commutator of a universal 
motor can wear out and cause motor failure, the merits 


SHADED POLE MOTOR TYPES AND PERFORMANCE FEATURES 





































Notre: The power output range, as shown in the 
column for 4 pole motors, of 1/20 to 1/200 hp. at a speed 
range of 1700 to 1400 rpm. indicates the approximate 
range of the whole class of short hour service motors 
and not the hp. and speed range of an individual motor. 
The same holds true for the other columns. 

The starting torque, when expressed in percentage of 
full load torque, will result in a figure that is so much 
higher the lower the rated torque of the motor is as- 
sumed. This explains why the weaker long hour serv- 
ice motors usually show a higher percentage starting 
torque, though their starting torque in inch ounces 
normally s than that of short hour service motors 
in general, 

The abov: does not permit the listing of all ap- 
plications of shaded pole motors. Only the outstanding 
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APP. TORQUE OUT- 


TYPE OF | APP. POWER OUTPUT | APP. LOAD — APP. pUT ON ROTOR SHAFT STALLED TEMP. SPACE  ciy as 
SHADED SPEEDS [LOAD Fullload| Starting Torque | WATT- RISE = REQ’D Apprica. 
ee ~9-POLE | 4-POLE _|2-POLE/4-POLE) EFF, | torque (Th In oc of Full “SE —Gegp deg) Cu. ‘TIONS 

: Watts! hp. | Watts | hp. rpm. rom, o In. Oz. In. Oz. LoadTorque Watts * F In. 

Plain Induct.) 37 1/20 37 1/20 | 3200 1700 3 30 90 70 900 High | High 50 | ‘huetsian 

Type to to to to to to to to to tc to to O f f dich 

Short Hour) 4 |1/200| 4 |1/200 2400 | 1400 | 10 3 2 20 0 0 se 

Dien Domestic Dev- 

Plain Induct. 4 1/200) 4 (1/900) 3900 1700 19 3 9.5 300. | 40 40 | 72 | 30 Without or 

Type to to to to to to to to to to to or or to With Gear 

Long Hour) 0.8 (1/1000) 1.5 |1/500) 2400 1300 6 0.5 0.3 30 4 Less Less 5 Reducer 

Service e 

Synchronous/3 x 10-'|4x 10°*/3x107'|4x 107" 1.0 |2.5x10°''3x10- 50 30 High 20 

Type to to to to | 3600 | 1800 to to | to to to to to Self-Starting 

High Speed (0.75 x1x10°7) 1.5 x |2x10°’ 1x10*5 x 10°5x10° 5 Q Very Low 2 jElectric 

. 140-4 1@-4 _ Clocks, Timing 

Synchronous Watts Horse Power 450, 0.8 {1 x 10°|9x107 50 3 About About About Devices, & 

Type 15 x 10° 2210° or 360, 4 Control De- 

Low Speed to to or 240, to to to to to 98 50 to _|vices 

5x10* | 0.7.x 10° or200 | 0.4 (1x 1075x10*| 10 =| 1.5 2 

Sub-Syn- Watts Horse Power About About About Timing De- 

chronous| 159x707 | - 2x10" 600, 1.0 {1x 40"2x40> 50 3 4 vices, C 

Type to to or 900, to to to to to 33 60 to trol Devices 

5x10 | 0.7x 10° or1900_ | (0.4 5x 101x10") 10 1.5 9 

Reversible; 0.7 |1/1000, 1.5 |1/500} 2000 | 1400 5 3 2 300 50 High 25 Control 

Plain Induct.) to to to to to to to to to to to to to vices 

Type 0.4 |1/2000| 0.4 |1/2000/ 1000 | 800 | 1 | 05 | O5 100 95 Moderate 5 

Torque Mo-| Usually 4 1/200 1200 5 100 50 55 | 99 50 Controi De- 

tor Type Not to to to to to to & to or or to vices 

Built 1.5 '1/500 800 4 9 3 More 95 Less Less 





uses for each type are mentioned. Actually, it is impos- 
sible to cite all cases where a shaded pole motor can 
be employed. To give a general idea of how popular a 
shaded pole motor really is, a more complete list of its 
application is given below: 

Fans Control Auxiliaries 

Blowers Small Tools 

Ventilators Motion Picture Projectors 

Humidifiers Hair Dryers 

Unit Heaters Drink Mixers 

Air Conditioning Advertising Displays 

Refrigerator Fans Vending Machines 

Oil Burners Turntables 


Valves Animated Signs 
Thermostats Games 
Timing Devices Toys 
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Typical shaded pole motor rated 
at 1/400 hp. at 1600 rpm. 


of a shaded pole motor come fully to light. A shaded 
pole motor has no moving current carrying parts; its 
electric circuit is as safe as that of a transformer; the 
two leads of the field coils are simply connected with 
the source of power supply and they carry the current 
through the coils without any interruption which could 
be the cause of wear or sparking. Thus, the shaded 
pole motor is to a certain extent safe, even where 
gaseous conditions exist. It is reliable due to its simple 
construction ; it needs no servicing of its electric circuit 
due to the absence of cutout, brushes and commutator, 
and when provided with the proper bearings and lubri- 
cation, can run for a long time without attention. 

During the recent years the public has become more 
and more noise minded. An up-to-date motor has to 
run quiet and free from vibration. The shaded pole 
motor shows also in this respect outstanding features. 
Neither brush noise nor the “click” of a starting 
switch can interrupt its quiet performance. Due to 
the low horsepower output of this motor type, me 
chanical vibration is also relatively less. An added ad- 
vantage of the shaded pole motor is that it can with- 
stand stalled condition for a considerable length of 
time without harm to its electrical parts, even when 
the motor is not especially designed for that purpose. 

With regard to their duties, shaded pole motors can 
be grouped in two classes: Short hour service motors, 
and long hour service motors. 

The short hour service shaded pole motor 1s a more 
powerful shaded pole motor with a good starting torque. 
It can, however, be used only for intermittent duty. 
The long hour service shaded pole motor must be able 
to run 24 hours a day with a temperature well within 
the Nema limits. 

2. Synchronous shaded pole motors. Certain ap 
plications require a motor drive which runs at a fixed 
speed, which should not vary even when the motor 
has to carry some load. The synchronous shaded pole 
motor fulfills this requirement; when built as a two- 
pole motor it runs on 60 ecveles with a synchronous 
speed of 3600 rpm., and as a four-pole motor it runs 
with a synchronous speed of 1800 rpm. Of course, 
these additional characteristics have to be bought with 
a substantial loss of power output. Synchronous shaded 
pole motors have all the merits incorporated in the 
shaded pole class and in addition run at synchronous 
speed. Their applications, however, are limited to 
devices which need only a small amount of power. 
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TORQUE — INCH OUNCES 


HARACTERISTIC curves for a 1/400 hp. 
shaded pole motor operating at 1600 rpm., 
110 volts ac., and 60 cycles. 


There are also quite a number of low speed self- 
starting synchronous motors on the market, all of the 
timing device type. The speeds mostly used are: 200, 
240, 360, and 450 rpm. Synchronous characteristics 
of any induction type motor are always achieved by 
incorporating special synchronous features in the rotor 
design. One method to obtain a low speed, but truly 
synchronous motor, is to furnish the rotor member 
with a large number of permanent magnets, for in 
stance with 30 magnets (15 north-poles and 15 south- 
poles), which together with the same number of field 
poles give a low synchronous speed of 240 rpm. at 
60 cycles. This kind of motor is known as the per- 
inanent magnet motor type as distinguished from the 
hysteresis type. The latter obtains its synchronous 
characteristics from the large hvsteresis loop or high 
remanence effect of the steel used for the rotor mem- 
ber. Starting torque for both kinds of synchronous 
motors is provided either by employing the shaded pole 
or the reluctance start principle in modified forms. 

3. Sub-synchronous shaded pole motors. Synchron 
ous shaded pole motors can also be built to run on a 
sub-synchronous speed, a feature which cannot be se 
readily achieved by any other type of motor. A sub- 
synchronous motor is a motor that develops appreciable 
torque at certain speeds, which are less than the syn- 
chronous speed of the motor would be, if calculated 


) 


This reversible shaded pole motor 
utilizes two sets of shading coils 
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PRESIDENT 


ONTOUR machining—the general term cover- 

ing precision contour cutting, filing, and polish- 

ing of contour outlines—has made rapid prog- 
ress in the last three or four years but, based on the 
knowledge and experience gained as pioneers in this 
new field, and on the apparent trend of machining and 
production methods in the industry, we have proceeded 
to redesign for new accomplishments. 

The band saw was first patented by William New- 
berry of London, England, in 1808, and was first con- 
ceived and used as a machine for sawing wood only. 
Adapting the use of the wood type band saw for con- 
tour metal cutting, however, has been made possible 
only in recent years through the perfection of certain 
alloy type steels. Metal cutting band saws, as narrow 
as % in., have been in use for several years. Further 
developments in steels and manufacturing methods have 
made possible the manufacture of metal cutting saws 
%45 in. and 46 wide. The Doall contour machine, as 
developed in 1933, provided a machine that would 
cut metal with such saws with precision and efficiency. 
With this development, contour sawing became ap- 
plicable to the manufacture of tools and dies, and it 
was for this class of work exclusively, that this first 
line of band sawing and filing machines was produced. 

The machine developed was capable of sawing steel 
3 in. thick at the rate of %» lineal inches per minute. 
Material as thick as 6 in. could be so cut at speeds far 
in excess of those on any previous machine. As the 
machines were put into operation at various plants, they 
were immediately used for work other than tool and 
die making. Tool room foremen and tool makers, alike, 
were quick to see the seemingly unlimited possibilities 
of this complete machine tool—a machine capable of 
sawing a range of materials from mild steel to the 
toughest tool steel, and in addition, filing these ma- 
terials on the same machine, with less than 5 minutes 
change-over time. 

Band polishing, too, was made possible by the de- 
velopment of jointless, abrasive bands used on the 
same machine. The manufacturers, at the same time, 
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BY L. A. WILKIE 


CONTINENTAL MACHINE SPECIALTIES, 'NC. 


Revolutionary as the rapid, accurate and dependable 
sawing of metal sections was in the fabricating field, 
re-design of the Doall line of contour sawing equipment 
has brought a further major accomplishment. User-satis- 
faction has been the dominating ideal and not only 
better performance but improved appearance and efficiency 


and further economies have resulted. 


Contour Machine 


were experimenting and developing to reach a wider 
market for the machine, and the combination of this 
inside and outside pressure for development resulted 
in specific problems that required solving for the greater 
use to which contour machining might be put. 


OPPORTUNITIES FOR IMPROVEMENT 


HAT then needed changing? The machine al- 
ready would efficiently saw, file, and polish. It 
provided a means for joining the saw blade and the 
file band for internal work. It offered the use of va- 
rious widths of saws from 4g in. to 3% in. It allowed 
the use of files for various applications in different 
widths, and shapes and was being used for production 
sawing, production filing, maintenance work, and spe- 
cial tool making, as well as straight die making. 
Here are the five specific points of functional im- 
provement that appeared desirable: 
First: Materials of industry are being continually de- 
veloped, increased, and changed, and conventional 
methods of cutting and shaping, in many cases, are not 
as efficient as those made possible by contour sawing. 
The use of contour sawing in production work de- 
manded that it first be given a wider range of cutting 
speeds. One of the essentials of successful cutting of 
metals with saws is that the exact speed be provided 
in operation that tests have shown to be best. This 
requirement was carried out in the original machines 
by the provision of an infinitely variable speed control. 
Yet the range of possible speeds required enlargement. 
For example, a test of contour sawing was made in 
response to a request of a user for the diagonal saw- 
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ing of a bar of duraluminum 5 in. x 5 in. x 32 ft. long. 
The total saw cut would be slightly in excess of 32 ft. 
The optimum cutting speed in this case was greater 
than the cutting speeds for the existing machine. 
Second: In the operation of the machine, especially 
in plants where it is given a varied use, it is easy for 
the operator to neglect to change the saw speed to 
fit the material being worked on. Although a speed 
indicator was provided on all machines, a more ef- 
ficient and visible means of speed control was believed 
necessary to insure greater efficiency. 

Third: A band saw uses, of course, an endless blade. 
\s mentioned above, the welding of this blade after it 
is inserted through a starting hole in the work, for 
doing internal sawing, was provided for, and although 
not more than two or three minutes were required to 
follow the simple steps in making the brazed joint, 
a simpler, quicker method was desirable. It was felt 
that the advantages of continuous down stroke cutting 
were so great that it was undesirable to consider any 
other method which might possibly eliminate the braz- 
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screw 
blower 


YPICAL of the sort of work accom- 
plished quickly, efficiently and 
impossible of ready achievement by 
any other fabricating means is this 
thick die and punch. Material is 4 in 
tool steel. Block size 8 in. x 8 in. 
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LREADY a smooth- 
and not- 
ably effective machine 
tool, redesign  im- 
proved the Doall con- 
tour saw in regard to 
both appearance and 
performance. In- 
cludes saw welder, 
job selector 
speed indicator dial, 
magnifying glass, hand 


lined 


and built-in 
lighting. 








ing operation. 
jig saw class all had the fundamentally undesirable 
back stroke, and consequently lost motion. A quicker, 
more efficient saw joining, while retaining the benefits 


Reciprocating types of saws of the 


of an endless saw, was felt to be required. 

Fourth: It was evident from the beginning that a 
wider application of sawing and filing was possible 
when angular cuts could be made in addition to sawing 
at 90 deg. to the surface of the work. Table tilt was 
provided therefore in the machine, but the fullest 
application of angular cutting would come only through 
a more precise and universal means of fuller angular 
table tilt. Shaping of dies from heavy material such 
as the die and punch sawed simultaneously and shown 
in an accompanying illustration require closely con- 
trolled angles of cutting. 

Fifth: An operator cannot do his most efficient work 
or take full advantage of the cutting speeds possible, 
unless his effort is augmented by a power feed of some 
nature. This is especially true in production work, in 
sawing tough or hard steels, or when heavy material 
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ONTOUR machining—the general term cover- 

ing precision contour cutting, filing, and polish- 

ing of contour outlines—has made rapid prog- 
ress in the last three or four years but, based on the 
knowledge and experience gained as pioneers in this 
new field, and on the apparent trend of machining and 
production methods in the industry, we have proceeded 
to redesign for new accomplishments. 

The band saw was first patented by William New- 
berry of London, England, in 1808, and was first con- 
ceived and used as a machine for sawing wood only. 
Adapting the use of the wood type band saw for con- 
tour metal cutting, however, has been made _ possible 
only in recent years through the perfection of certain 
alloy type steels. Metal cutting band saws, as narrow 
as 4 in., have been in use for several years. Further 
developments in steels and manufacturing methods have 
made possible the manufacture of metal cutting saws 
%5 in. and 4, wide. The Doall contour machine, as 
developed in 1933, provided a machine that would 
cut metal with such saws with precision and efficiency. 
With this development, contour sawing became ap- 
plicable to the manufacture of tools and dies, and it 
was for this class of work exclusively, that this first 
line of band sawing and filing machines was produced. 

The machine developed was capable of sawing steel 
3 in. thick at the rate of %» lineal inches per minute. 
Material as thick as 6 in. could be so cut at speeds far 
in excess of those on any previous machine. As the 
machines were put into operation at various plants, they 
were immediately used for work other than tool and 
die making. Tool room foremen and tool makers, alike, 
were quick to see the seemingly unlimited possibilities 
of this complete machine tool—a machine capable of 
sawing a range of materials from mild steel to the 
toughest tool steel, and in addition, filing these ma- 
terials on the same machine, with less than 5 minutes 
change-over time. 

Band polishing, too, was made possible by the de- 
velopment of jointless, abrasive bands used on the 
same machine. The manufacturers, at the same time, 
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Revolutionary as the rapid, accurate and dependable 
sawing of metal sections was in the fabricating field, 
re-design of the Doall line of contour sawing equipment 
has brought a further major accomplishment. User-satis- 
faction has been the dominating ideal and not only 
better performance but improved appearance and efficiency 


and further economies have resulted. 


Contour Machine 


were experimenting and developing to reach a wider 
market for the machine, and the combination of this 
inside and outside pressure for development resulted 
in specific problems that required solving for the greater 
use to which contour machining might be put. 


OPPORTUNITIES FOR IMPROVEMENT 


HAT then needed changing? The machine al- 
ready would efficiently saw, file, and polish. It 
provided a means for joining the saw blade and the 
file band for internal work. It offered the use of va- 
rious widths of saws from 4g in. to 3 in. It allowed 
the use of files for various applications in different 
widths, and shapes and was being used for production 
sawing, production filing, maintenance work, and spe- 
cial tool making, as well as straight die making. 
Here are the five specific points of functional im- 
provement that appeared desirable: 
First: Materials of industry are being continually de- 
veloped, increased, and changed, and conventional 
methods of cutting and shaping, in many cases, are not 
as efficient as those made possible by contour sawing. 
The use of contour sawing in production work de- 
manded that it first be given a wider range of cutting 
speeds. One of the essentials of successful cutting of 
metals with saws is that the exact speed be provided 
in operation that tests have shown to be best. This 
requirement was carried out in the original machines 
by the provision of an infinitely variable speed control. 
Yet the range of possible speeds required enlargement. 
For example, a test of contour sawing was made in 
response to a request of a user for the diagonal saw- 
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ing of a bar of duraluminum 5 in. x 5 in. x 32 ft. long. 
The total saw cut would be slightly in excess of 32 ft. 
The optimum cutting speed in this case was greater 
than the cutting speeds for the existing machine. 
Second: In the operation of the machine, especially 
in plants where it is given a varied use, it is easy for 
the operator to neglect to change the saw speed to 
ft the material being worked on. Although a speed 
indicator was provided on all machines, a more ef- 
ficient and visible means of speed control was believed 
necessary to insure greater efficiency. 

Third: A band saw uses, of course, an endless blade. 
As mentioned above, the welding of this blade after it 
is inserted through a starting hole in the work, for 
doing internal sawing, was provided for, and although 
not more than two or three minutes were required to 
follow the simple steps in making the brazed joint, 
a simpler, quicker method was desirable. It was felt 
that the advantages of continuous down stroke cutting 
were so great that it was undesirable to consider any 
other method which might possibly eliminate the braz- 





ing operation. Reciprocating types of saws of the 
jig saw class all had the fundamentally undesirable 
back stroke, and consequently lost motion. A quicker, 
more efficient saw joining, while retaining the benefits 
of an endless saw, was felt to be required. 

Fourth: It was evident from the beginning that a 
wider application of sawing and filing was possible 
when angular cuts could be made in addition to sawing 
at 90 deg. to the surface of the work. Table tilt was 
provided therefore in the machine, but the fullest 
application of angular cutting would come only through 
a more precise and universal means of fuller angular 
table tilt. Shaping of dies from heavy material such 
as the die and punch sawed simultaneously and shown 
in an accompanying illustration require closely con- 
trolled angles of cutting. 

Fifth: An operator cannot do his most efficient work 
or take full advantage of the cutting speeds possible, 
unless his effort is augmented by a power feed of some 
nature. This is especially true in production work, in 
sawing tough or hard steels, or when heavy material 
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YPICAL of the sort of work accom- 
plished quickly, efficiently and 
impossible of ready achievement by 
any other fabricating means is this 
thick die and punch. Material is 4 in 
tool steel. Block size 8 in. x 8 in 
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OW energy is applied to the driving of the new 


ADJUSTING PULLEYS TENSION PULLEY 


Metalmaster contour saw. Simplicity has not 
A - 
been gained by any sacrifice of performance fr 7 —— 
user satisfaction was the guiding principle here. <a 


is handled. <A spring motor is available on machines 
for the driving mechanism of the power feed provided, 
but a better control of the angle of force secured from 
the power feed was considered desirable. 

With these five requirements identified, the problem 
of their solution was met through a coordination of 
engineering and practical past experience in contour 
machine design. The new Metalmaster was the result. 

For wider speed range, patented “V” type variable 
speed pulleys are used in the present machines. To 
widen the range in the Metalmaster, an ingenious “V” 
belt transmission incorporating interlocking variable 
pitch double groove pulleys has been developed. The 
pitch diameters of these pulleys are readily changed by 
varying the center distances between the variable pul- 
leys and the fixed motor pulley, as well as between 
them and the fixed transmission pulley. The use of 
two such variables on a positively controlled cantilever, 
gives a speed range of over 16 to 1. Cutting with a 
saw speed range of from 50 feet per minute to 800 
feet per minute, was thus secured. This gives efficient 
speed for a wide range of materials. 

For closer control of speeds: Extending the limits 
of the cutting speeds would obviously do no good, if 
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operators did not use them properly. The first step 
in speed control was the Job Selector Dial, the large 
double disk illustrated. The selector determines the cor- 
rect speed for either sawing or filing 48 different ma- 
terials, and shows the correct saw pitch, the saw temper 
and other saw specifications. The next step was to con- 
nect a standard make tachometer to the transmission 
mechanism, to provide an indicator on which shaft revo- 
lutions were translated to saw speed in feet per minute. 
The dial of this instrument is shown in the photograph. 

For quicker saw joining: A fully automatic §resist- 
ance-type butt welder was designed. The principle of 
this unit is based on the movement of the saw clamping 
terminals which opens a circuit when the steel at the 
point of weld reaches the welding temperature. This 
butt welder is illustrated. The ends of the saw to be 
joined, after insertion through the starting hole in the 
work are clamped firmly in the terminals. | momen- 
tary contact switch closes the circuit until the weld is 
made, and the circuit is broken by a toggle mounted 
mercury switch. A rotary tap selector switch is in- 
corporated to give the right welding current for the 
various widths of saw. 

lor accurate table tilt: The work table is mounted 
on a two-way trunnion type tilting mechanism, allow- 
ing a 45 deg. forward tilt, a 10 deg. back tilt, and a 
10 deg. lateral tilt in either direction. By this arrange- 
ment, any plane in relation to the saw or file, and 
within the range of the above angular limits, can be 
obtained. The inaccuracies of pointer and quadrant 
tvpes of angle measuring devices were considered, and 
in their stead a standard steel protractor was used. 

For controlled flexible work feed: Power is derived 
through a gravity operated weight which is designed 
to allow cutting speeds optimum for the material being 
worked. The cable is a closed loop allowing the work 
to turn free without changing the force exerted or the 
angle of tension. 


\Y/'TH this butt-welder, saws are quickly joined to 


form a continuous cutting medium. This unit 


automatically shuts off when the welding temperature 
has been reached. Note lap grinder wheel. 
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ELECTRICAL MANUFACTURING <ro ANNUAL PRODUCT DESIGN 


WHO IS ELIGIBLE—Anyone engaged in the 
design, engineering or production of an elec- 
trically operated machine, appliance or device, may 
participate. No entry fee required. 


WHAT TO DO—Contestants are to submit, 
TMT ICS a Lact CUML Tail amie ae tito 
ing 3500 words, describing a new or redesigned 
electrically operated machine, appliance or device, 
commercially marketed since September 1, 1936. 

State the conditions or need that impelled the 
product development. Give details of earl 
design or product appearance and how achieved. 
Outline the engineering aspects of the design in- 
cluding the engineering problems. Emphasize power, 
control, heat, light, or other electrical features in- 
tegrally built in. 

Tell what materials, parts, equipment, use 
etc., were selected, and why. Avoid brand or 
trade names. 

Contestants may submit separate manuscripts for 
as many different products as they wish. Only 
manuscripts hitherto unpublished will be eligible, 
although previous publicity regarding products does 
not disqualify them. 
affiliation and address must be shown plainly on first 
manuscript page. 


PHOTOS, DRAWINGS, PRINTS—At least 
one photograph of an exterior view of the product 
must be submitted, also photographs expressive of 


TULL Mee TiC atoll oy lih ae 


interior design and engineering technique. Inked- 
in drawings, prints, or sketches should be submitted, 
where they illustrate important features in the 
product development. 

Descriptions of what is shown in photographs or 
drawings should be written on the back of each. 
Photographs of contestants are required.  Illustra- 
tions must be suitable for reproduction, and be 
identified as to individual and company connection. 


GENERAL—Manuscripts, photographs and 
drawings become the sole property of the publisher, 
not to be returned. 

The publisher reserves the right to publish any 
manuscript submitted, in edited form. If manu- 
scripts and illustrations of other than prize-winners 
PIC Ll te MS Cael Lledo ode 
authors. 


CLOSING—Material submitted must bear a 
postmark not later than midnight of August 15, 1937, 
the close of the Contest. 


AWARDS—A $200.00 cash prize award will 
oY presented to each of those five contestants wd Toe 
in the opinion of the judges, have most aptly des- 
cribed and effectively illustrated products showing 
engineering accomplishment and design ingenuity. 
Additional awards will be made should the judges 
be unable to agree upon the first five. Judges 
esate aol ele 


AJURY OF AWARD 


made up of leaders in product de- 
sign and engineering, will judge 


all entries and select prize winners. 
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IF YOU WANT TO 


@ advance the interests of your com- 
pany .. 

@ place its product favorably before 
men of industry 


@ bring your own ‘light from under 
the bushel’ perhaps, gaining recog- 
nition for your accomplishments... 


@ exchange with your fellow crafts- 
men experiences gained by intense 
application to problems of design 
and engineering ..... 


THEN BE SURE TO ENTER THE 
3rd ANNUAL ELECTRICAL MANUFAC- 
TURING PRODUCT DESIGN CONTEST 


Participation in this Contest can conceivably become a most im- 
portant milestone in your future progress in the field of manufac- 
ture. Great emphasis is being placed on design, —-S engi- 
neering and product appearance. Many oe tomosay ‘s industrial 
leaders are tho men thgt-dfe e 
today. or 


Progress in 
continues to 


aid expression 
CTURING, each 
, to partici- 


to take e personal part 
creative Gesign and a 


It is only saabones 40 oul the \rulgs 
and project a simply prépared merits be submitted as your 
entry. Gather tog@ther the"@ata | a@ specifications, 
etc., by which you were! guided in e rolv iat ew or redesigned 
product that you are gaging to write abg ; this material as 
a pattern you can very éusily projeghi@n | the successive steps 
you took to fashion the new machine, appliance or device. 


Write as casually and with no more concern than if you were 
merely giving a complete history of the product’s development to 
one of your own organization. It really is no more difficult than that. 
The manuscript need not be professionally written. 


ALL THAT IS NECESSARY, NOW, 
IS THAT YOU PROPERLY FILL IN 
THE ENTRY FORM AND MAIL. 


Ten men, active in product 
design and engineering, who 
were winners in previous 


ELECTRICAL 
MANUFACTURING | 


Product Design Contests. 


py 


R. W. BECKETT, Chief I Via aan 
Cleveland Steel Products Corp. 
Ee Rate em dey eb ah 


F. R. BRIDGES, Engineer 
cer] EN 
ae me Ave 


S. DEUTSCH, President 
Electric Sprayit Company 
ROTATING BROILER 


iv Ls ee ae De IG 
Westinghouse Electric & Mig. Co 
IRON 


HARRY N. HENRY, Draftsman 
LUE Cae en) 
ST ULB ah 


0. J. MORELOCK, JR., Asst. Radio Enginee 
Weston Electrical Instrument Corp. 
TUBE-TESTER 


L. F. MITCHELL, Chsef Engineer 
Addressograph-Multigraph Corp. 
BASE EL 


R. H. NELSON, Secretary-Treasurer 
Director of Design 
Cure ee 
OT tts: 


$ 
EDW. G. RIX, Fuctors 7 aL Teh aT 
American Perforator Company 
PERFORATING MACHINE 


G. 0. WILMS, Chief I TG LL 
Allen-Bradley Company 
SOLENOID STARTING SWITCH 















ADDRESSING MACHINES 
AIR-CONDITIONING EQUIPMENT 
AIR HEATERS 


BAND SAWS 
BEAUTY PARLOR EQUIPMENT 
BEER PUMPS 
BLOWERS 
BOTTLING MACHINERY 
BREWERY MACHINERY 
BROADCASTING EQUIPMENT 
- BURGLAR ALARMS 
BUSINESS MACHINES 
CARBONATORS 
CASH REGISTERS 
CIRCUIT BREAKERS 
CLIPPERS . 
CLOCKS 
CLOTHES WASHERS 
COFFEE ROASTERS & GRINDERS 
COLOR MATCHING EQUIPMENT 
COMBUSTION ANALYZERS 
CONTROLLERS 
CORN POPPERS 
CRANES & HOISTS 
DISHWASHERS 
ELECTRO-SURGICAL APPARATUS 
ELEVATORS 

FANS 

FARE REGISTERS 
FIRE ALARM SYSTEMS 

_ FLASHLIGHTS & LANTERNS 


ILLUMINATED MAGNIFIERS 
INSTRUMENTS - 

TRONS 

IRONERS 

LATHES 

LIGHTING FIXTURES & 

_ EQUIPMENT 

LIGHTING PLANTS 

_ MACHINE TOOLS 


MEAT GRINDERS & BONE 
CUTTERS 


METAL-WORKING MACHINERY 
METERS , 
MICROPHONES 


@ Reproduced here are 
representative machines, 
appliances and devices 
that are typical of those 
that may be written about 
in the ELECTRICAL 
MANUFACTURING 
Third Annual Product 
Design Contest. 
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MILLING MACHINES 
MOTORS 

OIL BURNERS 

PACKAGING EQUIPMENT 
PANELBOARDS 
PERFORATORS 

PIANOS 

PRESS & BOX MACHINERY 
PRINTING FRESSES 
PUMPS & COMPRESSORS 


RADIO RECEIVING SETS 
AND ACCESSORIES 


RANGES 

REFRIGERATORS 

RELAYS 

ROASTERS 

ROUND STOCK FINISHERS 
SEWING MACHINES 
SIGNALING DEVICES 
SIGNS 

SOLDERING IRONS 
STARTERS 


STITCHING & STAMPING 
MACHINES 


STOKERS 
SWITCHES 

TABLE APPLIANCES 
TAXIMETERS 

TEA KETTLES 
TELEPHONES 
TEXTILE MACHINERY 
THERMOSTATS 
TICKET MACHINES 
TOASTERS 

TOOLS 

TOYS 

TUBE TESTERS 


ULTRA VIOLET RAY MACHINES 


VACUUM CLEANERS 
VENDING MACHINES 
VENTILATING EQUIPMENT 
VIBRATORS 

WAFFLE IRONS 

WATER HEATERS 

WELDERS 

WIRE-STRIPPING MACHINES 
WIRING DEVICES 

WOOD SHAPERS 


WOOD-WORKING MACHINERY — 
X-RAY EQUIPMENT, ETC., ETC. 
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As the Editor Sees lt — 


UST a few years 
ago, radio engi- 


neers found the com- 


Expanding 


Radio Horizons mercial congestion of 
usable frequencies to 
have reached a virtually unbearable status. Accord- 
ingly, drastic revision was undertaken of wave 
But the 


congestion is taxing the resourcefulness of all con- 


length allocations and a new start made. 


cerned today. 

With the development of new radio tubes, an- 
nounced at the recent convention of the Institute 
of Radio Engineers, the horizons have notably 
broadened. According to W. G. Wagener of the 
RCA Laboratories, certain newly developed equip- 
ment is able to produce unusually large power on 
certain heretofore difficult wave lengths and_ will 
perhaps provide thousands of new channels for new 
radio services. These tubes are very small indeed, 
are water-cooled, yet generate 700 watts of power on 
a wave length of three meters and on one and one- 
half meters can supply 500 watts. 

Thus, once again, has the resourcefulness and pa- 
tience of the engineer broadened an apparently 
hopelessly difficult situation. This does not mean 
any unlimited availability of radio frequencies, but 
it does promise a tremendous and hardly-to-be-hoped- 


for release from existing rigid limitations. 


OREVER building 
upon its own expe- 


rience, as well as that 


Assembly Lines 
And Production 


of others, American in- 
dustry traditionally im- 
proves in the alert use of materials, technical ad- 
vances, production facilities, sales methods and 
cultivation of buyer acceptances. 

It is somewhat surprising, in considering the 
production methods currently used by a number of 
electrical product manufacturers, to find but a lim- 
ited adoption of the assembly line type of pr duc- 
tion so well utilized for its manifest benefits in the 
automotive industry and in various other mass pro- 
duction fields. It is true that, under the accumulated 
impetus that came to such large scale production, 
obvious exaggerations and absurdities developed in 
this technique. But the basic value of assembly 
line production, tempered to various realities, stands 
virtually unchallenged. 


In the fabrication of electrically energized do- 
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mestic appliances, commercial devices, business ma- 
chines and machine tools, there are many oppor- 
tunities to improve efficiency. There are outstand- 
ing examples of methods used in certain refrigera- 
tion, washer, and motor makers’ plants that will 
deserve the attention of production executives. But 
critical and impartial analysis of the production 
phase of electrical product manufacturing activity 
indicates a real further opportunity to reduce costs, 
improve quality, and gain a wider profit margin 
through the adoption of more progressive produc- 
tion practices. Obviously, in industry which has 
come through the past decade, there has been no 
failure to recognize the necessity of lowering pro- 
duction costs, but the realization of the benefits to 
be gained through carefully planned expansion of 
mechanized production facilities has not been fully 
capitalized upon. The borderline between labor 
costs and machine costs is being shifted and the 


answer for industry is further mechanization. 


// HY,’ asked an 
earnest reader 


Engineering — 
3 3 the other day, “do you 


Means Details 


not emphasize the im- 
portance of following 
through on some of the details of the engineering 
of electrical products?” Our friend had been find- 
ing quite useful several of those _first-aid-to-the- 
user articles appearing in ELECTRICAL MANUFAC- 
rURING which approach the materials, parts, drives. 
etc., involved from the standpoint of performance 
principles. Rightly enough, he was interested in 
how to apply those broader facts to his own product 
development problem. Rightly enough, we think, 
we leave the final application of those principles 
and the interpretation of the carefully-planned 
classifications to the individual engineer. 

There can be no question that details are ever- 
lastingly important in the improvement of products 
and the achievement of the desired overall result. 
Yet there can be no specification of detail informa- 
tion that will be sufficiently helpful in regard to 
any considerable number of electrical products. 
Those details are the job of the individual designer 
and engineer. Without the assumption of that re- 
sponsibility he tends to become an unthinking assem- 
bler of units which can scarcely bear a correct re- 
lationship to each other or to the unified design 
that should result. 
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BEST DESIGN OF THE MONTH 


CLARK INDUSTRIAL CONTROL 


Selected for citation by 


CLEMENT THELANDER 


Industrial Designer for Barlow & Seelig Mfs. 
(washers and ironers), Standard X-Ray (dental), 
Clements Mfg. (vacuum cleaner), Champion Dish- 
washer, Kellogg Switchboard & Supply (tele- 
phone), and other manufacturers, 





BECAUSE of ornament or detail. In other words, this cabinet 
emphasizes and expresses its very practical utility 
3 “this piece of industrial equipment is a unified, efficiency, and function. This is of prime importance 
d symmetrical design that is well proportioned through- and has been successfully achieved, and, for that 
i out. Its very straight-forward design has an air of reason it is an excellent example of successfully 
2 efficiency and utility. The only note of decoration combining attractive design with the requirements 
: introduced is the ingeniously designed nameplate of use and construction. 
\ which incorporates the handles, and a restrained use "This unit is woe ob comment tee A vee 
of chrome moldings. The treatment of the nameplate distinct forward step in the field of industrial equip- 
in the two halves so as to center it on the front of the ment: for this, the menulachne and dienes on 
cabinet adds to the general symmetry of the unit as to be complimented on the result of their combined 
a Whole and at the same time provides a center of oli” 
interest which gives emphasis to the manufacturers 
name. 
“The elimination of the overhanging raw metal edges 
formerly present on some cabinets of this type is a 
decided improvement, as well as the fact that the 
surface of the unit is smooth with flush set doors and 
3 slightly rounded corners. 
4 “The setback profile of the front is an attractive 
we design feature which works in very well with the 


necessary construction and at the same time, serves 
to tie the cabinet in with the wall immediately in 
back when the unit is installed for use. The top 
section which houses the transformer shows a re- 
freshing and frank use of louvres which are necessary 
for efficiency. 


“Chiefly however, because designer Blazey has 
achieved a well-balanced and cleancut design for 
the unit as a whole, with a commendable restraint 
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Technical progress has notably 
broadened the fields for use of 
various alloy die castings within 
comparatively recent months. 
Alloys themselves are meeting 
today's rigorous requirements 
more effectively. So, now 
thinness of wall, complexity of 
inserts, large flat areas, accuracy, 
surface quality and angular 
complexities are but factors yield- 
ing to ready accomplishment in 
this important metals division of 
electrical product manufacture. 


WHY 


You Will Use Die-Castings — 


TILITY of the die casting in the manufacture 

of electrical appliances and heavy duty equip- 

ment is too well established today to require 
comment. There have been, however, many recent de- 
velopments tending to increase this utility. To these, 
the designer of electrical products who is interested 
either in improving his handiwork or in lowering costs 
may well give attention. Before proceeding with any 
design in which die castings have any chance of appli- 
cation, one will certainly do well to consult competent 
die casters, for otherwise he may easily pass up econo- 
mies and other advantages which a competitor will 
realize. Die castings are chiefly competitive with sand 
castings and stampings. Each of these three have cer- 
tain inherent advantages not possessed by the other 
two, but there are many border-line cases which may 
be affected by recent developments here outlined. Even 
where the die casting may appar to some an obvious 
choice it may be overlooked by others because of es- 
tablished habits in thinking along other lines. 

Of all the alloys used for die casting, the zinc type 
gains the choice in about three out of four cases because 
low in cost, easily cast and possessed of many other 
excellent qualities. ASTM alloy No. 21, containing 
about 3 per cent of copper, was once most used, but 
the copper-free alloy, ASTM No. 23, has gained great- 


46 


er prominence recently, largely because it retains its 
high impact strength indefinitely and is subject to less 
dimensional change with aging, although such changes 
in dimensions are so small as seldom to be significant 
in any of the modern high-purity zinc alloys. Recently, 
a third standard alloy has been adopted, ASTM No 
25.** It contains one per cent of copper, is somewhat 
harder than No. 23 and retains its impact strength, 
which is only slightly below that of No. 23, in about the 
same way, whereas dimensional changes are about the 
same (on the order of 0.0001 inches per in. expansion 
in three years, which is virtually negligible in all but 
exceptional applications). This newer alloy has a 
slightly higher tensile strength than No. 23 and is in- 
termediate between Nos. 21 and 23 in most other phy- 
sical properties.* Its use is gaining considerably. 
The need for keeping the content of lead, tin and 
cadmium below the limits contained in standard spec- 
ifications is now very generally recognized and is con- 
stantly checked by die casters (some of which have 
their own spectrographic equipment) as well as by large 


**Tentative ASTM standard equivalent to SAE No. 925. 

*See also “The Selection of Alloys for Die Castings,” ELEc- 
TRICAL MANUFACTURING, October, 1934, p. 13, and “Where 
Product Effectiveness Is Based on Die Castings,” May, 1935, 
p. 63. 
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purchasers of die castings in zine alloys. It is now 
considered best practice, when stee] inserts are required 
in die castings, not to have them plated with cadmium, 
as this may lead to contamination of the alloy, and some 
die casters now refuse to use cadmium plated inserts 
tor this reason. 


HIGHER PRESSURES ARE USED 


— many die casters of zine alloys are employ- 

ing pressures of 1,400 to 4,000 lbs. per sq. in, in 
casting, as this tends to promote density, permits of 
using thinner sections and may result in better surface 
smoothness. Some castings are so smooth that they 
can be plated without even buffing and stil] show a sat- 
isfactory degree of smoothness and luster in the fin- 
ished article, though not equal to the best obtainable. 
This applies mostly to small parts. The tendency is to 
avoid as much polishing, buffing and coloring as will 
yield the desired finish in plated castings and to thjs 
end castings to be plated are not only made as smooth 
as feasible, but much is being accomplished with bright 
plating, Bright nickel plating is now done in several 
plants and, of course, chromium plating is also bright, 
hence it has proved feasible in some cases to avoid the 
buffing and coloring of plate entirely and in others to 
reduce it greatly by the use of bright plating, 

Some work has been done in the tumble-burnishing 
of small die castings in zine alloy and. although the 
Processes employed have yet to gain extensive use, ex- 
cellent results have been secured in certain Cases, in- 
cluding luster IN recesses difficult for normal buffing, 

There are today a great variety of excellent organic 
finishes for zinc as well as for other die castings, most 
of them containing alkvd or other synthetic resins help- 
ing to assure good enduring qualities, especially when 
baking js done. Even clear non-yellowing synthetic 
varnishes are available and they can be applied over 
polished and butted or burnished Surfaces to give an 
appearance approximating plating and usually less ex- 
Pensive though Probably less enduring, at least as com- 
pared to a nickel plate 0.0003 in. or more in thickness. 
now generally considered a desirable minimum for high 


EPTUNE Sasoline meter with severa| 
Parts die cast in zinc alloy. Some 
Castings contain externally threaded 
bearing bushings in bronze alloy die 
Cast in place and subsequently turned to 
Provide correct end adjustment. 








grade indoor applications. If Properly selected and 
applied, a single coat of organic finish is satis factory for 
some work, but superior results are secured, of course, 
With multiple coats. 


Proper cleaning of die Castings 
prior to any finishing js essential for dependable and 
enduring results. There are also several proprietary 
chemical treatments which are said to give good results 
in preparing surfaces to receive organic finishes. There 
is too a relatively new chromate treatment for zine- 
alloy castings designed to prevent the formation of 
white oxide where unfinished castings are to be used in 
frequent contact with water or condensed moisture, 

As to recent or new applications in zinc alloy cast- 
ings, reference to accompanying illustrations js help- 
ful, especially as a study of the parts shown may well 
suggest other similar applications, Philco’s automatic 
tuning control involves some parts so complex that pro- 
duction by any other means than die casting would 
hardly be feasible commercially. Other of the parts in 
this assembly, such as the small fine-tooth gears fitting 
into mating toothed recesses well illustrate the preci- 
sion possible in modern die casting. The teeth in this 
case make possible a fine location of the positive 
needed in this tuning device. 

In the mercury switch bracket and housing shown, 
it proved Possible to substitute three die Castings for 
eleven parts otherwise required, at the same time elimi- 
nating nine machining and assembly operations. This 


Stops 


IS an excellent example of the Savings sometimes ef- 
fected by the use of die castings. These savings often 
extend to tooling as wel] as to direct production ex- 
pense, as die-casting dies are often less expensive than 
Stamping dies. especially when, as in this instance, the 
die casting makes possible the use of fewer parts. 

Die castings are often employed for the side frames 
of light electrically-driven machines, being provided 
with bosses for Shafting holes. Such holes frequently 
provide a satisfactory bearing for light loads and in 
other cases are Provided with bronze bushings which 
may be cast in place or pressed in subsequent to cast- 
ing. In the case of the gasoline pump illustrated, bronze 
bushings are threaded externally, coated with graphite 
and cast in place. This procedure makes jt Possible to 












adjust the bushing to take up end play and to carry 
thrust loads, the adjustment being made very accu- 
rately by inserting a screw driver in the slot provided 
and turning the bushing. The thread on the outside of 
the bushing causes it to shift axially when turned. It 
is held very tightly by the shrinkage of the metal around 
it when the casting cools, but the graphite on the thread 
makes it possible to turn the bushing for adjustment 
purposes. 

Another and rather unusual application of inserts 
tending to increase the utility of a die casting in zinc 
alloy appears in the electric conduit outlet illustrated. 
The flexible steel strips shown are cast in place and, 
being flexible, accommodate themselves readily to the 
curved surface on which this outlet fitting is mounted. 
This part is one of many in which die castings of zinc 
alloy are used with underwriter approval in wiring de- 
vices. Although the relatively low melting point of 
these alloys precludes their use in some wiring devices, 
they are entirely acceptable in others. 


HESE zinc-alloy brackets for mirror lights are 
die cast as shown at lower left and the tube is 
subsequently bent to form rights and lefts, illus- 
trating the malleable properties and saving in die 
expense. 


ASTINGS, considered as a whole, are inclined to 

be rather brittle and incapable of much distortion 
without breakage. This is definitely not true of the 
zinc alloys, which are quite ductile and have high im- 
pact strength as compared to most castings. They can, 
in fact, be distorted a relatively large amount without 
fracture and advantage of this fact can be taken by the 
designer in many cases, permitting constructions not 
feasible without greater cost otherwise. A case in 
point, and one rather instructive, is shown in the illus- 
tration of mirror lamp brackets. These one-piece cast- 
ings include the housing for the receptacle and a tubu- 
lar support with fastening flange. As the tube could 
not be cored readily if bent as required in the finished 
part, it is cast straight. Thereafter it is bent through 
about 90 deg., either to the right or to the left, the 
bending being done after the casting is warmed to 212 
deg. in a muffle. This expedient not only simplifies 
production but lowers the cost of the die, as a single 
cavity serves for both right and left parts. 

Oil burners and portable air compressors are among 
numerous electrically driven products in which die 
castings and sand castings are combined advantageously 
into units which often include also stamped and screw- 
machine parts. In the compressor illustrated, heads 
and body for the twin diaphragm pumping units, pis- 
tons, eccentrics, ventilating fans and thin-walled end- 
bells are all die cast in zine alloy, some of them hav- 
ing coring and all a degree of accuracy and surface 
smoothness which could not be achieved without much 
machine work in sand castings, and would be much 
more expensive in other forms. Some of the remain- 
ing parts of the assembly, including the complete motor 
housing, are sand cast. 

Something of an innovation is found in the recent 
adaptation of die castings for assembly with so-called 
“speed nuts,” that is, small stampings with flexible 
prongs about the central hole. A part, such as an au- 


ORTABLE electric compressor in 
which the parts shown separately are 
zinc die castings, the motor frame and 
remaining parts being chiefly sand-cast. 
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tomotive radio grille, 
integral Projections 
to which the grille is to be attached. When 1 

a speed nut is slipped over each such Projection. The 
prongs dig into the softer metal of the | 
thus secure the Casting firmly to the 
way that vibration will not loosen it. 


tions are often Cast In one part of 


entirely of die castings. These pass through 
mating parts and are then headed or 
rivet might be. but the purchase 
rate rivets js avoided. Such 
electric horns and 


for example, can be die 


arranged to pass through ; 
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Accompanying illustrations show some notably thin- 
walled aluminum die castings produced by the Doehler 
Die Casting Company in conventional die-casting ma- 
chines. Some of them are designed to enclose the en- 
tire watt-hour meter and others form the base for this 
and the instrument itself is enclosed in an attached case 
of glass, perhaps using an aluminum bezel. These cast- 
ings, as well as others for wiring devices, are often 
provided with knockouts, much as they would be if 
stamped from steel. This is accomplished by making 
a very thin section of the wall where the knockout joins 
the body casting. Besides being rust-proof, such alu- 
minum products are light in weight, excellent in ap- 
pearance and moderate in cost. The latter is understood 
to be lower than for drawn steel when the lower die 
cost and that for a sufficiently “rust-proof” finish for 
steel is considered. 


SOME OF THE LIGHTER ALLOYS 


LTHOUGH magnesium die castings are not new, 

they have offered difficulties in production and 
finish which have greatly limited their use. Some of 
these have been overcome or greatly reduced recently 
in producing die castings in magnesium alloy for the 
Hoover sweeper. They are produced in a “pressure” 
machine with the metal ladled in, and result, of course, 
in a considerable saving in weight, even as compared 
to aluminum as applied in earlier models of sweeper. 
Very few die casters have, as yet the somewhat special 
experience needed to produce successful magnesium 
die castings. Special care is required in handling the 
metal to avoid undue oxidation while plastic. 

An accompanying illustration shows the die-cast 
sweeper parts of magnesium alloys, the latter being 
designated EX and K by the Dow Chemical Company. 
The main housing, which weighs only 2.44 Ib., is from 
the K alloy, chosen because of good casting qualities 
and ability to yield a smooth surface. All the other 
castings, which range in weight from 0.25 to 0.60 Ib. 
each, are from the EX alloy, chosen for maximum 
toughness. Its impact toughness is 3 ft. Ib. and its 
elongation is 3 per cent, as against 1 ft. lb. and 1 per 
cent for the K alloy. The casting temperature is 1200 
to 1300 deg. F. and the casting pressure 5,000 Ib. per 
sq. in, 

It is récommended that magnesium die castings be 


ROUP of die cast- 

ings in magnesium 
alloys used in building 
the latest Hoover vacu- 
um cleaner. Use of this 
alloy results in a con- 
siderable saving in 
weight which 
portant in portable 
appliances. 


im- 





RADIO grille for instrument panel. 

Integral projections slip through 

holes in an instrument panel and are 

fastened by “‘speed nuts’ slipped over 
the projections. 


protected by an applied organic finish after dipping for 
¥2 to 2 min. in a solution containing 0.9 pints of nitric 
acid and 1 lb. of chromic acid per gallon of water and 
drying; the finish to be worked out in cooperation with 
the manufacturer thereof. 

Brass die castings are produced today in consider- 
able quantities and in some quite complex shapes by 
several die casters in this country as well as in Europe. 
Because of the high temperature required, die life is 
curtailed, but has been much improved. The castings 
themselves are superior to others in physical proper- 
ties and are highly corrosion resistant, but quite ex- 
pensive. In consequence they are chosen only for those 
applications in which the qualities mentioned (which 
include tensile strength approximating that of mild 
wrought steel, in some cases) are considered essential. 
Brass die castings are usually produced in rather small 
sizes. They are readily plated, much like other brass 
parts, but can be had in fairly “white” and highly cor- 
rosion resistant alloys which take and hold a_ polish 
quite well even without plating. 

No very significant developments have taken place 
in lead or tin alloys suitable for die casting and they 
are little used except where their corrosion resistance 
is of special significance: tin in contact with food and 
lead for storage battery parts, primarily. This is partly 
because of inferior physical properties and, in the case 
of tin, high cost of the base metal. 











F INE examples of 
instruments parts 
die cast by Doehler 
in brass alloy, the 
strongest of all die- 
casting materials. 
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e The companies and the men who use 
Armco Electrical Sheet Steel day in and day 
out look upon it as something more than 
just metal. 

True, Armeo Electrical Sheets do every- 
thing that is required of them—punch 
cleanly, stack uniformly, and give high mag- 
netic efficiency in the finished equipment. 
But it is something more than this. . . it is 
the natural pride that springs from using an 
old familiar and faithful product, a product 
pioneered in and for your industry. 

The name “Armeo” stands for high stand- 
ards of excellence—in service and customer- 
relations as well as in the quality of its elec- 
trical sheets. It is a name in which you can 
place complete confidence, whether your 
purchases be large or small. Why not make 
it a profitable part of your business? The 
American Rolling Mill Company, Executive 


Offices: 1181 Curtis Street, Middletown, Ohio. 











“Dial the fabric” heat control, 
button nooks and handle with 
integral thumb rest are some of the 
features of this iron design. Light in 
weight. Operates on 115 cycles ac 


New Designs 


To meet and create new markets as 
well as to hold old ones the electrical 


manufacturer must and does keep 
alert in the use of new and better 
engineering, appearance, materials al 


and service. 
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American Kadtator 


Complete in one unit is this oil burning 
domestic hot water heater with dome 
type heater, gravity oil burner, oil storage 
tank and controls. Capacity 40-60 gals 


This new low-priced water cooler has 
features of sanitation, economy and 
convenience of higher priced models 
A Ray Patten design. Bronze enamel 
finish Available ac. or de. service st 














Designed for V-type motor block pro 
duction this indexing milling machine 
has many features. Production average 
said to be 90 blocks per hour. Push 


1 
Dutton control. 





Here is the Grunow refrigerator for 
1937. A George W. Walker desigr 
Another attractive unit in this field 









xr Novel Applications 










New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 
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An almost human automatic 

radio alarm for shipboard : 
service in “standing watch 


H 
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Unique is the word for this test 


scoring machine. It computes the 










number and percentage of right 
ind wrong answers on a school 
examination sheet. Is set for 
each test with a master sheet 


motor and patented transmuissior 





this centralized unit of multiple 


In what better way can your salesmen drive home the standards that 
typify your equipment, inside and out? 

To buyers, a WESTON on the control panel establishes at a glance 
a conviction of rigid specifications and sound engineering sense. It 
talks quality louder than words. 

In addition, WESTON dependability continues to work for you 
after the equipment is sold. Assuring a true check on the operating 
conditions, it protects the machine itself, and the reputation of its 
builder. 

Be sure of the full benefits of proper instrumentation by making 
sure each instrument you build-in is a Weston. The WESTON en- 
gineer in your vicinity will be glad to cooperate on any instrument 
problem, and aid you in choosing the instruments best suited to your 
needs ... Weston Electrical Instrument Corporation, 582 Frelinghuy- 


sen Avenue, Newark, New Jersey. 


WESTON 


nstrumenls 


VOLTS De 
ot cor op PR 


S 60 90 » 
og ay 
4 


7) 


ea ee 


Ruild-in 


WESTON S 


A wide range of WESTON In- 
struments are now being ‘“‘built- 
in’”’ on welders, dryers, plating 
andotherelectrochemical equip- 
ment, sound recorders and elec- 
tronic’systems, therapeutic and 
scientific apparatus, and wher- 
ever a close check on electrical 
quantities is vital to operation 
and control. There is also a 
WESTON Instrument available 
for your built-in requirements. 
Let us send full details. 
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HESE are the parts which enter 
into the assembly of the General 
Electric washing machine. 


ee 








VIDENCES of careful and thorough efforts to 
gain the full benefit of modern and efficient prac- 


tices in progressive operations are apparent in 
the assembly of domestic washing machines 1n_ the 
Bridgeport plant of the General Electric Company. 
Methods employed are similar in a general way to 
those used in the larger automobile assembly plants 
where everything is done to promote rapid and conve- 
nient operations, at the same time yielding a product 
measuring up to high standards of excellence. 

In the washing machine here considered, zinc-alloy 
die castings of the modern, high-purity, closely con- 
trolled and chemically stable type are extensively em- 
ployed and this discussion deals largely with their 
assembly in combination with such steel and bronze 
parts as are more or less commonly employed in ma- 
chines of this general class. A complete washing ma- 
chine includes, of course, a welded sheet metal frame 
and a porcelain enamel tub, among other conventional 
parts. Attention is centered here, however, largely of 
the operating mechanism, including the parts which 
house and support it in the assembly. 

\Washing-machine actuating mechanisms are designed 
to convert the rotary motion of the driving motor into 
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Washing Machine 


Assembly on 


Production Basis 


a slow rotary oscillation of a central vertical shaft, for 
driving an activator or agitator, and into a slow-speed 
rotary motion for driving a wringer when this is in use. 
The latter drive functions through a second vertical 
shaft at the side of the tub, terminating at the top in a 
die-cast bevel pinion arranged to engage either of two 
similarly cast gears for driving the horizontal wringer 
rolls in either direction. 

Primary drive from the horizontal motor 1s to a steel 


worm meshing with a cast iron gear wheel having its 


ue 

axis vertical and being carried on the lower end of the 
shaft for w ringer drive. \ forged steel rod termuinat 
ing in a rack and turned upward at the other end to 
fit into an eccentric bushing in the worm wheel, imparts 
oscillating motion to the central shaft when the rack 
is engaged with a pinion at the lower end of the cen 
tral shaft. The worm, worm wheel, rack and pinion 
and lower ends of the vertical shafts are enclosed and 
positioned by a main die-cast gear housing which ex- 
tends across the machine and has a pair of sheet steel 
inserts serving as supports for the motor. As center 
distances must be accurately spaced and bearings for 
the shafts and worm must be held in proper alignment. 
there are several reaming and spot facing operations 
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(5ENERAL view showing beginning of the 
main assembly line and some of the side 
assembly lines on which sub-assemblies are 












on the housing and several holes are tapped for the 
cover plate screws before the housing reaches the 
assembly line. 

A center post for positioning the central shaft and 
activator is bolted to the top of the gear case. This is 
also die cast and is faced on its flanges and bored for 
the guide bushing, as well as turned on one outer por- 
tion to form a steady bearing for the activator. These 
operations are all performed on a turret lathe before 
the center post reaches the assembly line, and the top 
bearing is pressed in place and reamed while the post 
is in the lathe. After machining, both the gear case 
and the center post, along with some supplementary 
die castings and various mechanical parts, are delivered 
to the main assembly line, in some cases through 
branch assembly lines which feed into the main line. 
The latter runs the length of the shop and is provided 
with wheeled jacks for assembly purposes and such 
conveyors as are needed to carry the assembly forward 
and return the jacks to the point required. 

In the initial short sub-assembly line, an air-operated 
press is used for pressing into place the porous bronze 
bushing for the lower end of the vertical wringer-drive 


RESSING a splined die casting 
onto the upper end of the 
activator shaft in an arbor press. The 
gage in the operatcr’s left hand is 
us2d to determine correct positioning. 
































A\SSEMBLING a bushing into a 
water-pump body in an air- 
The bottom-gate 
bins place parts close at hand so thet 
pick-up time is minimized. 


operated press. 


prepared and fed into the main line. Overhead 
trollies carry motor driven tools for tightening 


screws and bolts. 


shaft. There is next bolted to the gear housing a 
bracket to carry a lever for operating a shoe which 
positions the rack, and the stud and spring which ac- 
tuate the shoe. In this, as in other operations which 
require such small parts as bolts or screws, washers, 
pins, springs and the like, these parts are taken from 
bench bins designed for the purpose. These bins are 
charged at the top and have an adjustable gate at the 
front where the parts issue. In all cases the bins are 
placed at the most convenient position for the operator 
to reach the part required with a minimum of motion 
and delay, thus speeding the work of assembly. 


N nearly all cases, screws and nuts are driven and 
tightened by the use of suitable tools operated by high- 
speed electric drills and having suitable friction-oper- 
ated chucks which slip when the screw on nut is tight 
These drills are usually supported above the work on 
counterweighted cables where they are easily reached 
and as quickly returned to an out-of-the-way position 
when the operation is completed. Parts too large for 
convenient feeding from bins are supplied in racks 
placed as conveniently as possible. Simple jigs for hold- 
ing the work are supplied on the assembly benches as 
needed and, when required, are so designed as to insure 
that the parts assembled are in the correct relative 
position when assembly is complete. 

On the initial sub-assembly bench, a bushing is 
pressed into the lower end of the post for the central 
shaft and the shaft itself, with pinion assembled to it, 
is put in place, after which the flange of the post is 
bolted to the gear case. A tube for the other vertical 
shaft is then slipped into place with a bolt through the 
split hub for subsequent locking. The sub-assembly 
is then passed to the first operator on the main assembly 
line. There it is first placed in an arbor press having 
a simple fixture, and a die-cast externally splined block 
for driving the activator is pressed into place on the 


DARTLY assembled gear housing after 
the driving motor and the friction- 

driven water pump have been put into 

place. The motor is supported on steel 

plates forming inserts in the die casting 
and is mounted in rubber rings. 
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A! this station the gear case is 

filled with a viscous lubricant 

supplied in automatically metered 
amounts. 














upper end of the activator shaft, with a thrust washer 
below the block. The shaft is spotted with a drill 
through a tapped hole in the drive block and a set 
screw is afterward driven into the hole locking the 
block securely and positively to the shaft. Next, the 
assembly is inverted, the worm wheel, already assembled 
to its shaft, is inserted and the worm is slipped into 
the machined hole provided for it. A ball for taking 
the worm thrust, and a screw with lock nut for posi- 
tioning this ball are then put in place, but not finally 
adjusted. 

When inverted, as indicated above, the assembly is 
fitted onto a wheeled carrier and thereafter proceeds 
along the assembly line on tracks provided for these 
carriers. After the worm is in place, the rack is in 
serted into its guide and the other end into a hole it 
the worm wheel which drives it and gives it its recipro- 
cating motion. The lever for controlling the position 
of the rack guide is then attached to a pivoting screw 
on the bracket previously fastened to the gear housing. 

In succeeding operations, as the assembly is moved 
along the line, the motor, which is fed along a sub- 
assembly line where a rubber-faced pump-drive pulley 
is put in place and a rubber drive coupling is attached, 
reaches the main assembly line and is clamped into the 
brackets provided on the gear case. The motor is 
held in these brackets by rubber flanges attached to the 
end belts and slotted circumferentially to receive the 
brackets. This mounting is somewhat flexible and pro- 
vides an insulating cushion tending to promote silent 
operation. A short shaft with a rubber tube coupling 
at each end is used to join the motor to the worm shaft 


(COMPLETELY assembled gear housings 
‘? with attached units pass from the 
assembly line into this sound proof booth 
where they are mounted on the fixture 
shown, the motor plugged in and the 
gearing adjusted and tested for quiet- 
ness. The electric meters measure energy 
input and _ indicate 
undue friction such as may result if 


immediately any 




















UST before reaching this final station on the 
assembly line, where the test charge is 
removed, the assembled wringer, already fully 
tested, is fastened in place and the completed 
unit is ready to be emptied and crated. 


correctly made. 


FIER the gear case is assembled 
and tested it is fastened to the 
supporting base and a tub with 
activator is put in place. Each washer 
is then charged with water and 
cloths, simulating a normal homz 
washing, and is run in with these as 
it progresses along the line here 
shown, finally entering the sound- 
proof booth in the background, 
where a final test and check of energy 
consumption is made. 


Simple stamped brackets and clips, each held by a 
single screw, make the assembly of the motor to the 
gear case a very simple operation. 

At the next station, the gear case is stopped under 
a pair of pipes from which grease is fed in metered 
quantities into the case while operators at each side of 
this station are busy with other assemblies. When 
filled, the case is moved to the succeeding station and 
the cover, which is a stamping, and an oil-tight cork 
gasket, are put in place and fastening cap screws are 
applied and tightened. This completes the assembly of 
the housing and the mechanism itself, but, in the case 
of machines fitted with a pump, this unit is applied 
along with a bracket for holding it in place. 

The pump assembly includes four separate die cast 
ings, namely an impeller, two half housings, one of which 
is integral with a hinged mounting bracket and a small 
friction drive pulley. Assembly of this unit is performed 


on a side assembly line feeding into the main line the 
(Contuimed on p. Y() ) 
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Progress in the development of improved electrical 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 


sales appeal and greater user satisfaction depend. 


NEW PARTS, EQUIPMENT, MATERIALS, 





CONSTANT VOLTAGE SUPPLY 


Small low-voltage transformer for elec- 
tron tube filaments, lamps and instruments. 
Supplies constant voltage unaffected by 
wide variations in line voltage. Sola 



















POSITIVE STEPLESS VARIABLE SPEEDS 


Hydraulic motorized variable speed drive provides smooth 

accurate control of speed, little affected by the load. Simple, 

automatic overload protection; remote control by manual, 

hydraulic or electric means. Small high-speed drive motor; 

any desired final speed reducer. The Oilgear Co., 1301- 
1417 W. Bruce St., Milwaukee, Wis. 


POWER SUPPLY FOR 
MERCURY VAPOR LAMPS 


Special transformers for high intensity 
mercury vapor lamps have detachable 
mounting brackets covering threaded 
conduit connections for easier attach- 


ment. Cool operating. Dongan 
Electric Co., 2989 Franklin St., 
Detroit, Mich. 





Electric Co., 2525 Clybourn Ave., 


Chicago, Ill. 


fe 


CERAMIC SEALED 





To lock leads in place and keep out 
moisture, solid molded carbon re- 
sistance elements are completely in- 
closed in a ceramic case, sealed at 
the ends with ceramic cement. White 
surface aids in color coding. Erie 
Resistor Corp., Erie, Penna. 











FOR BETTER PLUG CONTACT 


Spring prongs reduce 
heating and _ increase 
holding pressure in these 
plugs and caps without 
affecting ease of in- 
sertion. Insures good 
contact and full power 
to appliances. Eagle 
Electric Mfg. Co., 59 
Hall St., Brooklyn, N. Y. 
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FINISHES TO MAKE BETTER PRODUCTS 


REMOTE DRIVE 
CONTROL 


Compact magnetic clutch 
for machine tool and 
similar service, provides 
smooth engagement and 
instant release of me- 
chanical drives. Auto- 
matic self-alignment; 
easily adjusted for wear 
without tools; ready re- 
moval and replacement 
of linings if necessary. 
Stearns Magnetic Mfg. 
Co., Milwaukee, Wis. 








FOR MACHINE TOOL 
CONTROLS 


Compact, easily installed multiple 
pole magnetic contactor designed 
for severe industrial service. Has 
sufficient capacity for controlling 
small motors. Double-break con- 
tacts, layer wound coils, quiet 
electromagnet. All parts readily 
accessible; enclosing cases avail- 
able. General Electric Co 

Schenectady, N. Y. 





FOR DC FROM AC 


Supplies half wave rectified 

direct current from an alternat- 

ing current source. Long-life, 

non-sagging filament, universal 

cap connection, low power 

consumption. Continental Elec- 
tric Co., Geneva, Ill. 





CS 


QUIET TWO-SPEED DRIVE 


Resilient-mounted capacitor start motor for belted 
drives. Normal starting torque, low’ starting 
current, long-hour service. Speed changes ob- 
tained by a simple three-point switch or automatic 
control. Peerless Electric Co., Warren, Ohio 


MOTOR SPEED 
CONTROL 


Heavy duty rheostat 
with an oversize shaft 
n-c and bearing for long 
SWITCHES life in industrial service. 
Patents Pending ff Individual wire-wound 
HEINEKEN resistance elements easily 


y a 
pe | replaceable. Pointer 


VAPOR PROOF slotted for marking rheo- 







e stat position on dial 
e plate. Clark Controller 
e Compact snap switch with hermetical- Co., 1146 East 152nd 
it ly sealed contact chamber to protect St., Cleveland, Ohio. 
" silver contacts from oil, moisture or 
J dust. Switch operates in any position 
if from a plunger movement of 0.002 in., 
@ requires but 2 oz. difference in load. 
9 Heineken Machinery Corp., 95 


Liberty St., New York, N. Y. 
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NEW PARTS, EQUIPMENT, MATERIALS, _ | FIN 


Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
newthatelectrically-operatedappliances,com- 
mercial devices, business machines and ma- 
chine tools may be made better. Based, of 
course, upon those component parts that may 
be designed in the complete product assembly. 





TO ADJUST MACHINE SPEEDS 


With constant speed motors and standard V-belts 
this adjustable pitch pulley permits selection of the 
best machine speed. Constant speed setting 
regardless of load. Equipment Engineering Co., 
2853 Columbus Ave. S.,Minneapolis, Minn. 


FOR GREATER 
CONVENIENCE 





One-piece molded attach- 
ment cord and angle plug 
designed for use with 
lamps, clocks and small 
appliances. Allows cord 
to lie flat against outlet. 
General Electric Co., 
Bridgeport, Conn. 


HIGH STARTING LOADS 


Small quiet shaded pole motor with excep- 

tionally high starting torque. Precision 

made, quiet; long life oil-less bearings 

mounted in rigid die cast brackets, com- 

pletely inclosed. Russell Electric Co., 340 
West Huron St., Chicago, Ill. 





SMOOTH CONTROL 


Porcelain vitreous enam- 
elled rheostat with all 
moving parts enclosed. 
Metal mounting plates sim- 
plify installation. New 
contact system gives excep- 
tionally smooth control. 
Hardwick, Hindle, Inc., 
140 Pennington St., New- 
ark, N. J. 









QUIET COUPLINGS 


Soft live rubber couplings 








FOR RAPID ASSEMBLY 


Motor driven screw driver has automatic 
stop and adjustable clutch that stops driving 
when the screw is tight. Clutch tension 
and driving pressure easily adjusted for every 
production job. Henry Carlander, 525 
West 146th St., New York, N. Y. 





with molded end sockets, 
provide for endwise move- 
ment as well as misalign- 
ment. No metal parts, 
light weight; no set screws 
needed. Henry Engineer- 
ing Co., 2430 Third Ave., 
Moline, Ill. 
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FINISHES TO MAKE BETTER PRODUCTS 





FOR SENSITIVE CONTROLS 


Combination 





CONTROLLING MACHINE SPEEDS 


Hydraulic remote control unit for this motorized 

variable speed drive permits sensitive, instant, full- 

range speed control. U.S. Electrical Motors, Inc., 
Los Angeles, Cal. 


SIMPLIFYING 
CONTROL SYSTEMS 


Universal, compact switch mechanism 
designed for mounting behind hori- 
zontal or vertical panels provides 
finger-tip control of motor starters or 
contactors. Non-breakable metal 
incased mercury tubes. Jefferson 
Electric Co., Bellwood, Ill. 


AND THERE ARE ALSO— 





SYNTHETIC BAKING VARNISH for 
severe Operating conditions that is superior 
to natural gums because of the desirable 


LIGHT DUTY SWITCHING drying or hardening properties obtained. 


Push button switches, single hole Curing synthetic varnish by application of 
mounting with molded ihe Variety heat produces an insulating film not softened 
of stendend end edd conic by high heat or solvents. Surface is hard, 
arrangements for test end sound flexible and durable. Will not throw out 
equipment. The Muter Co., 1255 So. of high speed armatures. Is water proof, 

Michigan Ave., Chicago, III. oil proof, and resistant to ordinary acids. 


High penetrating power. John C. Dolph 
Co., Newark, N. J. 


PREFINISHED ROUND EDGE WIRE with 
bright metal surface adds brilliance to 
electrical products and cuts production 
costs. Dresses up the product without mek- 
ing expensive changes in design or produc- 
tion processes. Steel base wire available 
in all standard widths and lengths in bright 
or satin finish. Spot welds or solders 
easily. American Nickeloid Co., Peru, Ill. 


ELECTROPLATED COLORS covering 
nearly a complete range of the spectrum may 
be applied by a new process to any of the 
metals which can commonly be electro- 
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relay-transformer handles current 

requirements beyond the capacity of sensitive con- 

trol instruments. Supplies low control circuit volt- 

age. For thermostats and humidistats; operates 

110 volt equipment. No hum. Julien P. Friez & 
Sons, Inc., Baltimore, Md. 
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plated. Equipment used is similar to ordi- 
nary electroplating equipment and operating 
costs are relatively low. All colors are 
produced from a single bath, the color 
obtained being determined by the color of 
the base metal, the thickness of the deposited 
coating and the finish of the base metal. 
The base metal may be buffed, scratch 
brushed or sand blasted. Combinations 
of color and shade on one article are 
obtained by the use of stop-offs or by com- 
bining buffed and scratch brushed finishes 
on one surface. The color produced has a 
transparent metallic appearance and is 
absolutely light fast. The process is elec- 
trochemical and does not use dyes of any 
kind. The color is completely developed as 
it comes from the plating bath and requires 
no further treatment except a clear lacquer 
coating. United Chromium, Inc., 51 East 
42nd St., New York, N. Y. 


SPOTWELDING PRIMER prevents rusting 
of lapped edges to be welded—a difficulty 
where partially fabricated parts are shipped 
or stored. When spot welding painted 
surfaces where ordinary paint, enamel, 
lacquer or varnish tends to insulate the 
metal surfaces, the operation requires so 
much heat thet the metal surrounding the 
painted area burns and gives a poor weld. 
The new air drying black primer can be 
handled for spot welding in 25-30 minutes 
after painting, and permits instantaneous 
spot welding with low voltage and low 
pressure. The Sherwin-Williams Co., 101 
Prospect Ave., N. W., Cleveland, Ohio. 
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eat-Resisting Finishes 


to Affect 


Product Designs? 


New developments are forever leaving their influence 
on yet newer accomplishments. Materials, parts and 
technical progress makes the new products of to- 


morrow. 


For example, color-variety in the metal 


parts for toasters, coffee-makers, roasters and even 
ranges has been limited by the inability of the manu- 
facturer to adequately protect those surfaces from 


BY CHARLES F. ROHLEDER 


CHIEF CHEMIST 
MAAS & WALDSTEIN COMPANY 


N SELECTING finishes for electrical equipment with 
an operating temperature rise of 40 deg. C., such as 
general purpose motors, generators, and many other 
kinds of apparatus, no consideration need ordinarily be 
given to the heat resistance of the finishing materials. 
The outer surfaces of such apparatus rarely get hotter 
than 160 deg. F., and practically all of the commonly 
used industrial finishes will withstand that degree of 
temperature indefinitely without deterioration. 

But when operating temperatures of 200 deg. F. or 
higher are encountered, as with heaters, cooking de- 
vices, certain types of lighting fixtures, and other equip- 
ment, then the heat-resistance characteristics of the 
finish to be used becomes a matter of primary impor- 
tance. 

In fact, 200 deg. F. is about the limit of the endur- 


ance of several great groups of finishes. Generally 


TABLE OF HEAT-RESISTING FINISHES 


| MAXIMUM 
TYPE OF FINISH | SAFE TEMP.| COLOR 
Spirit Varnish 200 deg. F. | clear 


all colors 
Oleo-Resinous clear 


Enamels (Air-dry) | 200 deg. F. | all colors 
Ordinary Lacquers | 215 deg. F. | clear 
a all colors 
Synthetic Enamels 300 to 350 | clear 
(Baked) _ deg.F. _| all colors — 
Heat-Resisting 250 to 300 | clear 
Lacquers deg. F. 
heat. 


Baking Japan | 400 to 450 Black 


Aluminum Paints 


deg. F. Metal 


APPLICATION 


For finishing electrical products of all kinds. 


High grade products subjected to heat and severe 
service conditions. 

Lighting fixtures, radiant heaters, electric heaters 
all colors | and ovens, cooking appliances, signs subjected to 


oxidizing, tarnishing and discoloring influences. The 
advent of truly heat-resisting finishes open a new field. 


speaking, the spirit varnishes and the oleo-resinous 
enamels discolor and lose mechanical strength if sub- 
jected to 200 deg. F. for prolonged periods ; and, while 
the ordinary lacquers can do a little bit better, they 
should not be employed where temperatures exceed 
215 deg. F. 

Most of the finishes capable of withstanding tem- 
peratures above 200 deg. F. require baking. Of these, 
the synthetic enamels are by far the most important 
in these days when beauty and durability of finish mean 
so much in terms of salabilitvy. Synthetics, beautiful 
in sheen and of any imaginable color, can be obtained 
that will remain adherent, tough, and flexible at tem- 
peratures ranging between 300 to 350 deg. F. They 
are also resistant to marring, abrasion, moisture, house- 
hold chemicals, grease, fruit juices, and alcohol. Be- 
cause of these properties, they are being widely used 
for finishing parts of 
electric ranges, electric 
ovens, water heaters, 
air heaters, lighting 
fixtures, air-condition- 
ing units, oil burners, 
domestic stokers, and 
ther high-grade prod- 
ucts subjected to ele- 
vated temperatures, to 
say nothing of their 
many applications 
where high tempera- 


ture is not a_ factor. 


Where the finish need not be decorative and is not | The black baking 
deg. F. subjected to wear. 


400 to 1000 | Natural _| Reflectors and other parts subjected to high heat. 


Japans form another 
group of heat-resist- 





Burn-Proof Lacquer | Match flame | clear but 
| yellow 


Protecting metals exposed high temperatures. 


ing finishes. Baking 
Japans that will readily 
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URING 


And DOWMETAL 


iS THE LIGHTEST 


OF ALL STRUCTURAL METALS BY 33127 


Many a product is lagging behind in 
sales for the one and only reason—it is 
actually weighted down! 


LIGHTNESS—that makes possible greater 
efficiency, economy and performance — 
can often spur products to a new sales 
leadership. 

Efforts towards lighter products have 
become more and more accelerated. 
Today, in transportation—in manufac- 
turing —in household and office appli- 


ances—lightness is a virtue being loudly 
proclaimed. 


Ready to aid manufacturers in securing 
lighter products is DOWMETAL—mag- 
hesium alloys that are actually a full 


third lighter than aluminum, yet offer 
comparable strength and durability. 


During the past few years, DOWMETAL 
has proyen its worth in scores of prod- 
ucts. You will find DOWMETAL in air- 
craft, of course, but also in portable 
power tools, typewriters, foundry flasks, 
trucks, machinery of various kinds and 
numerous other products. 


Moreover, DOWMETAL is demonstrating 
its ability to meet high-speed production 
schedules and closely figured product 
costs. 


Available in sand or die-castings, forg- 
ings, sheet, plate, standard and special 
extruded shapes. DOWMETAL will meet 


Incernational Business Machines Corporation is another 
front-rank manufacturertaking advantage of Dowmetal’s 
unique lightness. Used in the platen cores of long-car- 
riage International Electric Writing Machines, Dow- 
metal is 43° lighter than the metal previously used, yet 
provides the strength and rigidity so vital to precise 
functioning of the machine. 


the majority of manufacturing demands 
and often shows sizable savings due to 
its being the easiest metal to machine. 


Investigate DOWMETAL—write for“’The 
Dowmetal Data Book” covering its 
characteristics, uses and methods of 
fabrication. 


Learn how lightness leads to sales 
supremacy. 





































withstand 400 deg. F. are in common use, and there 
are some special varieties which, their makers claim, 
will resist 500 deg. F. The Japans are relatively inex- 
pensive finishes, but their color is restricted to black. 
They have, however, many important applications in 
the electrical manufacturing industry. 

Properly compounded aluminum paints, consisting 
chiefly of aluminum powder with a small amount of 
special binding material, can withstand still higher tem- 
peratures. Some, in fact, will endure 1000 deg. F., 
which is well above red heat, without destruction or 
loss of color. Though widely used in many industries, 
aluminum paints are not extensively employed for 
finishing electrical apparatus except for such purposes 
as coating the interior of reflectors. 

Mention should also be made of the so-called “burn- 
proof” lacquer. This is a clear baking lacquer, of a 
yellow color, which is unaffected by match flames and 
glowing cigarette tips. It has been used chiefly so far 
for finishing ash trays and the like, but it may be found 
useful for other purposes where high heat is involved. 


NE of the advantages of lacquers as compared 

with other types of industrial finishes is that 
they air-dry very rapidly, thus speeding up production, 
eliminating the need for large drying rooms or baking 
ovens, and reducing costs. During the past year, it 
has become possible to secure these same advantages 
in heat-resisting finishes. A group of air-drying 
lacquers has now been developed which retain their 
flexibility, color, and adhesion at temperatures rang- 
ing up to 300 deg. F. These lacquers are supplied in 
either the clear form, for protecting the finished sur- 
faces of metals, or in any desired opaque color. 















Design Suggestions 
by Giibert Rohde 


TOASTER 
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SANDWICH TOASTER 


At present, these heat-resisting lacquers are being 
used for direct and indirect lighting fixtures, lamp en- 
closures, radiant heaters, electric signs subjected to 
heat, electric ranges and ovens, and similar equipment, 
but they also open up interesting possibilities for deco- 
rating certain types of cooking devices, such as toasters, 
coffee pots, bottle warmers, etc. 

Originally, devices of this kind were electro-plated, 
and protected, while in the dealers’ hands, with a coat- 
ing of lacquer. This lacquer was promptly destroyed 
when the device was first used, and then the electro- 
plate was exposed to tarnishing. The coming of 
chromium plate and the chromium alloys, or stainless 
steels, gave the electrical industry non-tarnishable 
metals, and these, of course, are now being generally 
used for electric heating and cooking appliances of 
various types. 

As Gilbert Rohde, the well-known industrial design- 
er, pointed out to the writer, the use of these metals in 
their natural finishes is thoroughly sound for this par- 
ticular purpose from the standpoint of design, but 
novelty is always welcomed; and, since the means are 
now available, a vogue in colored electrical cooking 
utensils may develop. Mr. Rohde has kindly supplied 
some designs which, even when reproduced in black- 
and-white, are attractive and interesting. 

For those concerned with the technique of finishing, 
it may be pointed out that these new heat-resisting 
lacquers can be applied directly to stainless steels and 
all other metals except polished chromium. No known 
air-drying lacquer will consistently adhere well to 
polished chromium, and, in order to lacquer this metal, 
it is necessary to bake on a special priming coat, after 
which the lacquers can be applied in the usual manner. 


WILL COLOR SOON BE ESSENTIAL ON THESE TYPICAL ELECTRICAL PRODUCTS ? 


HE cooking appliances here illustrated have been planned for 

chromium in colors that will not clash with the colors ordinarily 
used to decorate chinaware. Colors suggested are clear lemon yellow, 
pinkish beige or grey, blue grey, or other very grey tones; also dark 
maroon or navy blue. 
Lamp may be in other metals and in stronger colors, such as yellow, 
Sienna, Morocco red, or deep royal blue. For bedrooms, pinkish grey 
would be appropriate. 


COFFEE POT 





TOASTER 
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Power Rheostat 








Oat- 
yea 
‘tro- zo Watt 
of Type 2X power rheostat has its resistive element 
less inserted in a slot in the ceramic base and embed- 
able ded in vitreous enamel. The contact arm spring, 
ally of unique design, applies firm pressure to the float- 
5 of ing composition brush which forms a bridge type 
contact between the winding and collector ring. 
ign- The shaft and bushing are insulated from the cir- 
S in cuit elements. 25 watt rating. Resistance values 
Par- | obtainable from | to 2000 ohms. 
} 
but | 
are | 
‘Ing | 
lied 
ick- 
ng, 
ing 
nd ae 
vn | This is an actual page from the 
; new Electrad Industrial Catalog. 
to Complete Catalog and Re- 
al, sistor Data Sheets for 32° 
every purpose on Tre- 132° D Nove 
a quest. E ectrad, 175 
r. Varick Street, N. Y 
50 Watt Power Rheostat 
volved an unusual 


5X power rheostat in 


Type 
‘ design which provides for contact to the outer 
The shaft and bushing 


riphery of the winding. 


pe 
ated from the circuit elements. 


are insul The wind- 





ing form and ceramic base provide means of rap- as 
idly conveying the heat away from the resistance * 
values obtainable from 5 to Fu 


winding. Resistance 


1000 ohms. 50 watt rating. 





— 
aaa 

X—100 Watt Rating—3"" dia.— 13s" deep 
X—150 Watt Rating—4' dia.— 14" deep 





Cleaned Surfaces 


for Better Products 


Removing dirt, oil, grease, tarnish and scale—eFfectively, 

rapidly, at low cost—that is the recurring problem of 

cleaning metal surfaces in making better products. The 

answer to the problem is modern metal cleaning equip- 

ment, and here is a first-aid-to-the-user review for the 

manufacturer of electrically operated appliances, commer- 
cial devices, business machines and machine tools. 















SUAL manufacturing operations leave metal sur- 
faces covered with oil, grease, oxidation, scale 
and dirt that must be removed rapidly and at 
low cost. Surfaces become covered with rust, tarnish 
and dust during storage or between successive fab- 
ricating operations. In drawing, stamping or machin- 
ing operations, lubricants and cutting fluids leave a 
film of oil or grease, often carrying with it an accumu- 
lation of dirt and chips. In rolling, drawing or stamp- 
ing operations dirt and grease may be forced into the 
metal surface. Buffing compounds leave polished sur- 
faces covered with an adherent grease film. 
Heat-treating, forging or annealing operations form 
an adherent scale which must be removed to get down 
to a chemically clean surface as required for a satis- 
factory final finish. Obviously, no one process or treat- 
ment will effectively clean all metal surfaces of all these 
accumulations. Production requirements, cost, floor 
space and attention needed must also be considered. 
Steel or non-ferrous parts having a good surface 
finish to begin with, and free from rust or scale, may 
be cleaned of oil and grease by solvents or by alkali 
solutions.* The older method of alkali cleaning using 
_*See “Clean Well—Repair Well,” page 50, Electrical Manu- 
facturing, December, 1936. 








a water solution of an alkali material, dissolves or 
emulsifies oil and grease and carries away surface dirt. 
These cleaning operations may use hot or cold solutions 
in dip tanks for limited quantities, but production at 
low cost requires automatic washing machines, in which 
the parts are conveyed past a high-pressure solution 
spray, then through a water rinse and an air _ blast. 

Alkali solutions in a wide variety are available to 
meet specific cleaning requirements. The particular 
type to be used, the concentration, and the safe use of 
hot solutions for reducing time depends on the metal 
being cleaned, material to be removed, cleanliness re- 
quired and the subsequent finishing operation. 

For mineral oils such as ordinarily used for cutting 
fluids or for lubricating dies, an emulsifying alkali 
solution is effective and rapid on nearly all metals. 
However, aluminum, zinc and magnesium parts usually 
require special treatment since solutions that are de- 
sirable for rapid action on steel may attack softer 
metals. Animal and vegetable oils employed in buffing 
compounds call for a saponifying type of alkali cleaner 
in such strength as to be applied ordinarily only to 
steel parts. 

In dip tanks, agitation of these alkali solutions de- 
creases the time required for cleaning. In fast cleaning 


ETER magnets get a plated 

finish that assures effec- 
tive protection against corro- 
sion under all service condi- 
tions. For low cost and rapid 
operation this machine is fully 
automatic, carrying heat-treated 
magnets successively through 
cleaning, acid treatment, zinc 
plating, rinsing and drying. 
Made by U. S. Galvanizing & 
Plating Equipment Corp. 
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HARVEL 


OIL STOP 


T ee & cable insulating material that 
does what its name implies 
- - - it stops oil leaks 


Before Oil Stop cable insulating material was in- 
stalled, it was necessary to clean up and reinsu- 
late cables about every3 months. Avery costly job. 


OIL STOP IS 


MOISTURE PROOF « HEAT RESISTING 
SLOW BURNING «+ OIL PROOF 
ACID AND ALKALI PROOF 


OIL STOP APPLICATIONS 


Stop joints on oil impregnated 
paper insulated power cables. 


Terminal seals on oil impregnated 
paper insulated power cables. 


Water tight seals on rubber 
insulated cables. 





Three years of uninter- 
rupted service with 
Harvel Oil Stop cable 
i lati terial. — . ‘ 
ae ee Oil tight seal in connecting rub- 
ber insulated cables to paper 


insulated cables. 


AdARD OF THE Wo, 


l WRITE FOR OIL STOP BULLETIN 
o 


. Manufactured under WARVEL PATENT LICENSES dy 
J IRVINGTON VARNISH & INSULATOR CO. 


MARK IRVINGTON, NEW JERSEY, U.S.A. Ext. 1905 










VARNISHED CAMBRIC @ VARNISHED CAMBRIC TAPES’ e@ IRV-O-SLOT @ VARNISHED CANVAS 
VARNISHED SILK * FLEXIBLE VARNISHED TUBING « VARNISHES AND COMPOUNDS 
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PERATION REMOVES METHOD TYPE 
Vapor 
Oil and grease Solvent Immersion 
Spray 
Oil, grease, dirt Cold 
Cleaning : Hot 
| Alkali 


Light rust or tarnish | Electrolytic 


Pickle 


| Heavy scale | Acid 


Electrochemical 


Water 
Drying Heated air | Fan blast 


With heat 


Centrifugal | Without heat 


Water, moisture Vacuum 


PRODUCTION METHODS FOR CLEANING METAL SURFACES 


Steel parts. 


With hot air blast All small parts 


~ | Dries free from oxidation | Where complete removal of 





FROM REMARKS 


| Low cost, rapid removal of oil 
| Or grease without affecting the 
metal surface. 


Any metal surface 


| For small lots 

| Rapid, effective cleaning action 
| requires agitation of tank solu- 
| tions, formation of gas bubbles on 


| work, or forceful spray to loosen 


dirt. 


Acid pickling may leave surface 
pitted and rough. Electro- 
chemical method applies an in- 
| hibiting coating of tin to exposed 
| clean surfaces. 


Small parts without recesses | Rapid drying operations may be 
combined with cleaning in auto- 
——————| matic continuous metal washing 

machines to save handling of work. 


Most metals. * 


Steel, copper, brass, bronze | 


All metal parts _ 






| moisture is essential. 


* Special alkali materials available for cleaning zinc, aluminum and magnesium. 


heated solutions, special forms of tanks provide rapid 
circulation, while cold solutions may be kept in motion 
by submerged air jets in the tank. 

Electrolytic alkali cleaning, however, is more rapid 
than immersion in an agitated solution. Using the 
cleaning solution as an electrolyte, the work is usually 
made the cathode. Current through the bath forms 
gas bubbles on the surface of the part, helping to loosen 
the surface oil and grease. 

Cleanliness needed depends on the type of finish that 
is to be applied. For electroplating, enameling, rust 
proofing and painting, the surface after cleaning must 
be free from caustic. This requires an alkali cleaning 
solution that is readily rinsed or washed clean. Some 
plating solutions may require an acid wash to neutral- 
ize the caustic. 


OLVENT cleaners remove oil or grease and accu- 
mulated dirt rapidly at low cost, without attacking 
the metal surface, and with no fire hazard when the 


IN-PLATED refrigerator evaporators are rinsed 
and spotlessly dried here as they are carried 
through this Metalwash machine on a conveyor. 








solvent is one of the chlorinated hydrocarbons such as 
carbon tetrachloride. These solvents will completely 
remove animal, vegetable or mineral oils and greases, 
leaving no film that might be undesirable in later opera- 
tions. Since the time required is short, and the equip- 
ment needed relatively small, this method of cleaning 
is low in cost and adaptable to rapid production proc- 
esses as well as small quantities. 

Three solvent degreasing methods—vapor, immer- 
sion and spray—and various combinations of these 
methods are available to meet cleaning requirements. 
Parts with relatively thick sections may be cleaned by 
placing them in a vapor bath, provided the parts are 
cold and have sufficient heat capacity to remain cool 
until the cleaning operation is completed. Hot vapor 





FOR rapid removal of oil, grease and dirt 
picked up during stamping and machining 
operations. 
solution is directed against all sides of the 
parts in this Blakeslee washer (above). 


A forceful spray of alkali 
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HAT are your fabricating prob- 
lems? Do the products you 
make require an unusually deep or 
dificult draw? Must they have a 
smooth surface ... must they be 
made accurately to the smallest de- 
tail? Perhaps your products demand 
a combination of these requirements. 
You can count on American Quality 
Cold Rolled Strip Steel to take care 
of these problems and at Jess cost. 
Cold Rolled Strip Steel is taking 


precedence over more expensive met- 
als in the plants of many fabricators 
because of its ability to do the job to 
the customer’s complete satisfaction 
and yet do it more economically. A 
few simple tests in your own plant 
will prove this to you. 

American Quality Cold Rolled 
Strip Steel has earned a reputation 
for top-notch quality through its 
ability to perform under the most 
trying conditions. This material is 





made in a complete range of finishes, 
edges, tempers and widths making 
it possible for you to get American 
Quality Cold Rolled Strip Steel that 
has been “Tailor Made” to meet the 
requirements of the products you 
manufacture. 

Our Sales Department has been of 
great assistance to fabricators in 
helping them apply Cold Rolled Strip 
Steel to their requirements. We will 


be glad to offer this assistance to you. 


U'S'S AMERICAN QUALITY 


COLD ROLLED 


STRIP STEEL 


AMERICAN STEEL & WIRE COMPANY 


208 South La Salle Street, Chicago 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Empire State Building, New York 


United States Steel Products Company, 
New York, Export Distributors 





UNITED STATES STEEL 
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[} EGREASING by solvent action completely 

removes oil and grease leaving the surfaces 
clean, warm and dry. For rapid cleaning this 
Detroit Rex machine conveys stampings successively 
through vapor, spray, and vapor baths at a con- 






















condensing on the cold surfaces rapidly dissolves the 
oil and grease, carrying off all surface dirt. Con- 
tinued condensation, as long as the part remains cool 
enough, washes the part clean, leaving it dry when 
removed from the vapor. 

The vapor bath is formed above the surface of the 
liquid solvent by heating and vaporizing the liquid. 


The vapor, being more than four times as heavy as 
air, is readily retained inside an open top tank if the 
height of the vapor is controlled. This is accomplished 
by circulating cold water through cooling coils or pas- 
sages around the top of the tank. As vapor rises to 
the level of the cooling coils, it condenses and returns 






APID removal of heavy scale from 
heat-treated steel without affecting 
the dimensions, accomplished by an acid 
electrolytic bath using the Bullard-Dunn 
process. Parts come out of the bath 
with a thin coating of tin. 


veyor speed of 6 ft. per min. 


to the liquid level to be reheated. Because the vapor 
has a low surface tension, it readily penetrates into 
seams, spot welded joints or between nested parts. 

Heat requirements for these solvent degreasers are 
much lower than for water solutions because of the 
low boiling temperatures (188 deg. F.) and the low 
specific heat of the solvent. To boil off a given quan- 
tity of solvent vapor takes but half the heat required 
for water. Since the solvent evaporates completely, 
parts are left dry without applying heat, and no solvent 
is carried over to affect later operations. 

Stampings or other thin metal parts usually require 
immersion in the solvent because heat picked up from 
the vapor quickly raises the temperature above the 
condensation point. Immersion degreasing machines 
usually provide three stages of cleaning. First, the 
parts are immersed in a heated bath of solvent, then 
rinsed in a cooled tank of condensed solvent, and 
finally taken out through a vapor bath. For maximum 
rate of production, these machines are automatically 
operated with a conveyor carrying the parts rapidly 
through successive stages. 

Where immersion alone fails to provide the desired 
cleaning action, the parts may be given a liquid spray 
followed by the cool liquid rinse and final vapor bath. 
Other combinations such as a vapor-spray-vapor_ se- 
quence may be more rapid, depending upon the work to 
be done. 

When rust, tarnish or scale must be removed, solvent 
degreasing is desirable as a first step but its virtue 
in not affecting metal surfaces precludes its use as a 
rust or scale remover. For this operation, a process 
is emploved that attacks the metal surface, and in most 
such processes the presence of oil or dirt is a deterrent. 
Such cleaning requirements are best met by degreasing 
first, followed by a chemical cleaning process. 
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Lower 


UNIFORM THICKNESS= Production 


V THAT’S the connection be- 
tween USS Electrical Sheets 


and fewer punching troubles? 
Better core assembly? Greater pro- 
duction? 

You'll find the answer in their 
uniformity. [hese sheets are rolled 
carefully to gauge and size and are 
uniform in physical and electrical 
properties. For a certain punching 


U'S'S ELECTRICAL STEEL 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


operation, for instance, you may 
want a sheet which has a fairly 
light oxide coat. We can supply 
you with the proper grades and 
finishes in USS Electrical Steel 
Sheets so that you can be sure of 
the desired properties, whether the 
sheets are intended for transformers, 
motors, generators, or other elec- 
trical equipment. 





Costs 


IN YOUR BLANKING 
AND CORE ASSEMBLY 
OPERATIONS 





Selection is made easy if you 
specify “USS.” Why? Because we 
can supply you with ten standard 
grades of USS Electrical Sheets, 
varnished or unvarnished. Our 
technical advisors are glad to co- 
operate with you in solving any 
particular problem you may have. 
Just write or phone our nearest 
district sales office. 


SHEETS 


United States Steel Products Company, New York, Export Distributors 


UNITED SIATES SIEEL 


JUNE, 1937 








If a slight tarnish is to be removed from a polished 
surface, an alkali cleaning solution containing sodium 
cyanide is effective for both ferrous and non-ferrous 
materials. 
into soluble salts that are easily removed by rinsing. 
With the aid of electrolytic action, using the work as 
the cathode, this solution quickly removes light rust 
from iron or steel parts such as stampings or drawn 
parts made from cold rolled steel. 

Articles made from cold rolled steel may be difficult 
to clean, however, because of dirt and grease rolled into 
the surface of the metal. Deep recesses may add fur- 
ther difficulties. To obtain a chemically clean surface, 
the surface of the steel must be removed by etching 
or pickling. This requires a preliminary degreasing 
operation followed by immersion in an acid pickling 
bath for a short time. The actual composition of the 
pickling bath will vary with the type of steel and the 
amount of cleaning necessary ;- hot solutions usually 
are preferable for decreasing the time needed. An in- 


This solution changes the oxide or tarnish 













| OW-COST plated finishes for better 

appearance and corrosion resistance 
are applied to small lots in the small 
motor driven Hanson rotating barrel 
(above). Rapid production processes use 
a number of motor-driven units in a single 
bath (right) Crown makes this one. 
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RYING cleaned or plated parts by heat 
supplemented by: (left) centrifugal action 
to throw off excess moisture in an American 
dryer; (above) forced draft in a Despatch oven 
as parts tumble through a rotating barrel. 


hibitor added to the acid bath is usually desirable to 
retard the pickling action on surfaces as they become 
clean, thus concentrating the acid attack on remaining 
surfaces covered with scale. For copper, brass or 
bronze parts, similar acid baths are used to remove 
scale, leaving the surface clean and bright. 

For more effective removal of heavy scale and rust 
from steel parts, a rapid low-cost electrochemical proc- 
ess is now available. In this process, scale and rust 
only are removed; as rapidly as surfaces are cleaned 
of scale, a protective coating of tin is plated on from 
the bath. This process prevents pitting, etching or 
intergranular attack, and removes the scale without 
altering the dimensions of the part. The protective 
coating may be readily stripped from the parts if neces- 
sary in preparation for electroplating. 

Following the removal of scale by acid pickling and 
rinsing, chemically active acid and salts left on the 
metal surfaces may be neutralized in an alkali bath. 
Solid particles left in the surface of steel parts can be 
removed by an electrolytic treatment in an alkali bath 
containing sodium cyanide. This treatment, however, 
may be omitted or a subsequent acid wash added when 
a later plating operation requires an acid surface. 
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e Carefully designed for 
shafts up to 30” in diam- 
eter, SUS Bearings and 
Pillow Blocks pay for them- 
selves within a reason- 
ably short time. Ask for 
our new catalog, “= > 


‘ 


Transmission Appliances.’ 


Industry comes to 
SS0SF for unbiased 
bearing counsel 
because Sif 
makes practically 
all types of anti- 
friction bearings. 


UNITS GIVE PROFITABLE PERFORMANCE ON 


oak 


@ Trouble-free bearings and pillow-blocks support the rotor shafts 
of these Ingersoll-Rand Diesel generator units. They are SiSiP — 
and this means the hypothetical running-in period is not required, 
for SX0S{F Bearings function from the very start with minimum 
lubrication and maintenance requirements. 


The self-aligning characteristics of SAS Spherical Roller Bearings 
not only provide an equalized load distribution, but assure full 
bearing capacity conducive to long life. In addition, the adapter 
sleeves on which the bearings are mounted, permit ease of 
assembly and disassembly when required. No matter how small 
or big the job, SUSI" puts the right bearing in the right place. 
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S31 F INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


BALL AND ROLLER BEARINGS 





RYING operations are necessary following most 
cleaning processes in order to prevent rapid rust 
ing of steel parts or spotting of polished surtaces. 
Removal of water from small pieces such as screw 
machine parts is rapidly and effectively accomplished 
in centrifugal dryers, while larger parts such as stamp- 
ings may be more economically dried with heat as the 
final operation in an automatic washing machine. 

Centrifugal dryers may also incorporate means for 
washing and hot air drying for more rapid and more 
complete removal of moisture. Parts are placed in 
the machine and whirled. Then, a hot washing solu- 
tion is sprayed on the rotating parts, and thrown off 
by centrifugal action. Drying may be hastened by a 
blast of heated air. To more effectively remove water 
from recessed parts, the direction of rotation may be 
reversed as the final step in drying. 

For larger metal parts such as stampings or pieces 
with deep recesses, completely automatic washing ma- 
chines usually include a drying operation in which air 
heated by gas or steam coils is blown over the work. 
Parts are carried through the machine by a conveyor 
belt, through a high pressure spray of hot alkali solu- 
tion, then through a water rinse, and dried. 

With dry, clean surfaces free from cutting oil, buff- 
ing grease, oxidation, scale and pickling acid, parts are 
ready for a final enduring finish.** For electroplated 
finishes of chromium, nickel, cadmium or other cor- 
rosion resistant surfaces, modern plating equipment in- 
cludes entirely automatic plating machines for low cost 
quantity production or small motor driven plating bar- 
rels for small batches, and a variety of machines be- 
tween these two extremes. 

For average quantity plating requirements, the 
easier handling and faster plating obtained with cylin- 
der plating machines reduces the cost of an attractive 
appearance. Uniform thickness of plate over the en- 
tire surface of small parts is obtained by rotating a 
perforated barrel in the plating solution with electrical 
contact to the work made through insulated built-in 
conductors. Small electric motors revolve the barrel. 

For final polish after plating, small parts are given 
a high finish at low cost in tumbling or burnishing 
barrels. Polishing or burnishing is performed by 


** See “Metal Coatings That Protect Other Metal Surfaces,” 
page 35, Electrical Manufacturing, December, 1936. 
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|_JNIFORM high polish on all surfaces of a 
metal part obtained at low cost using the 
ball burnishing method. Hardened and 
polished steel balls and slugs made by the 
Abbott for rapid and effective burnishing. 


smooth balls or slugs of such shape that all surfaces 
of the work are reached. The finish is acquired by 
rolling rather than by abrasive action as the work 
rolls inside a motor driven rotating drum. When the 
operation is completed, the balls are separated from 
the work by a screen or by reversing the rotation of 
the barrel. Provisions may be made for washing the 
work in the barrel after tumbling. 

When steel surfaces are to be prepared for a paint 
finish, complete protection against rusting under the 
paint film is provided by a chemical process that makes 
the surface of the steel non-oxidizing. This process 
requires preliminary cleaning to obtain a chemically 
clean surface. Parts are then carried through a chemi- 
cal bath or spray that forms an inert surface on the 
steel. This surface has the further advantage of pro- 
viding an excellent base for an adherent paint film. 


A similar process is now available for zinc base die 
castings and galvanized parts. 





BALL burnishing puts a high 

finish on all surfaces of 
small parts. The small unit 
(above) made by Baird saves 
the cost of hand buffing small 
quantities. Production quanti- 
ties are polished rapidly in 
machines such as the tilting 
Belke burnisher (right) and the 
side-loadingRansohoff machine. 
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Because of the need for extreme toughness and corrosion resis- 
tance, nearly all cylinder lock keys are made of Nickel Silver— 
and a very important percentage of these are made of Seymour 
Nickel Silver. 


The reason for such widespread ‘Seymour’ preference is this: 
cylinder lock key blanks must be milled at good production speed, 
without undue wear on tools—and this is possible only when 
smooth workability is assured by an accurate metallurgic balance 
of lead, copper, nickel and zinc. 


For well over half a century, “Seymour” has specialized in the 
manufacture of 18% leaded Nickel Silver—a schooling which has 
evolved a very high quality standard. 


Seymour 18% leaded Nickel Silver, particularly noted for its 
silvery white color, is acknowledged as a standard of excellence, 
not only for the manufacture of keys, but also for the stems, knobs 
and other slender parts of silver plated ware, where wear must 
not disclose a yellowish area, and for nuts, bolts, screws, struts 
and cross-rods in innumerable unplated products where non- 
corrodibility is a factor. 





=ILVER 


If you have a milling or corrosion problem in 
your product, it may be that turning to Seymour 
Nickel Silver will solve it. If you will describe 
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the case, we will gladly send you samples for 
trial without obligation. 


THE SEYMOUR MANUFACTURING CO. 
49 Franklin St., Seymour, Conn. 


SPECIALISTS IN NICKEL SILVER 
AND PHOSPHOR BRONZE 


JUNE, 1937 





Nema News 


Major developments of the past month of the 
National Electrical Manufacturers Association 


F. R. Fishback, President W. J. Donald, Managing Director 
155 East 44th Street, New York, N. Y. 





ROGRESS has been made in radio noise coordina- 

tion by the recommendation for a maximum value 
of capacitance for suppressing radio interference of 
motors. The joint sections committee which is study- 
ing the problem has found that frequently, in the inter- 
est of suppressing electrical radiation from motors and 
other electrical devices, it becomes necessary to insert 
a capacitor between the winding and the frame. The 
larger the capacitor, the better becomes its radio sup- 
pression characteristics, but the possibility of shock 
from contact with the frame is increased. Therefore, 
the maximum value had to be a compromise of those 
two factors, so that in no case could it produce enough 
current to cause a feeling of unpleasantness. 

The recommendation has been placed before the in- 
terested Nema sections and their comments have been 
referred to the joint sections committee and the com- 
mittee on coordination of acoustic relations of power 
and communication apparatus and systems for fur- 
ther study. The joint sections committee under C. L. 
Kennedy, chairman, includes the following members: 
C. R. Boothby, motor and generator section; L. C. 
Packer, fan motor section; H. E. Metz, domestic 
appliance section; K. G. Berggren, industrial control 
section. Joint committee action is expected soon. 


PPLICATIONS for membership and section af- 

filiation have been approved for: The Hobart 
Manufacturing Co., domestic appliance section; Una 
Welding, Inc., electric welding section: The Dustin 
Company, outlet, switch box and conduit fittings di- 
vision. The Mitchell-Rand Company has received ap- 
proval of its affiliation with the wire and cable division. 


pear e liability claims are to be cleared through 

the domestic appliance section at Nema headquarters 
so that any “repeaters” may be detected. Although the 
actual number of cases is not large, this type of claim is 
increasing in other lines, and it is felt that prompt action 
taken now might prevent such a rise in the section’s 
field. Most claims are either spurious or are so far 


removed from the actual product itself that they can 
easily be refuted. 


HREE new standards are now available in printed 

form. The first, Attachment Plug Standards, Pub. 
No. 36-40, concerns the manufacture and test of attach- 
ment plug caps, bodies and receptacles. It covers 
among other things the dimensional standards that 
have been set up for the 2, 3 and 4 pole caps and re- 
ceptacles. The other two are, Oil Circuit Breaker 
Standards,’ Pub. No. 36-38 and Power Switchboard 
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Standards, Pub. No. 37-39. All information available 
on the manufacture, test and performance of oil circuit 
breakers and power switchboards is given in these two 
pamphlets. The material supersedes that which ap- 
peared in the Switchgear Standards, No. 31-10, re- 
leased in 1931. 

The Household Electric Refrigerator Standards, 
which have recently been approved, are now available 
in printed form. This pamphlet includes the test code 
which gives the standard methods of conducting and 
reporting such tests as “no load” and “ice making.” 
Also included is the standard method of computing 
gross volume and food shelf area. In the /ndicating 
Electrical Measuring Instrument and Instrument 
Transformer Standards, new sections are devoted to 
standard dimensions of indicating instruments and ac- 
curacy limits of current and potential transformers. 

A list of “Outside Diameters for 600 Volt Braided 
Building Wire—Type R” is available to interested 
member companies. Although these are not standards, 
and are not to be considered binding upon members 
of the rubber covered building wire section, the in- 
formation is valuable because of its effect on the de- 
sign of related products. 

Proposed standards for Asbestos and Asbestos Var- 
nished Cambric Insulated Wires and Cables will be 
available shortly for review by interested sections. Ten 
product classifications are given including power cable, 
switchboard wiring, control cable, flexible cord, loco- 
motive headlight wire, boiler room wire, range and 
stove wire. This standard will fill a recognized need. 


a by the signalling apparatus section, 
the organization of the bureau of institutional safety 
recently approved by the board of governors, is making 
rapid progress under the direction of its acting chair- 
man, Matthew Porosky, a director and vice-president 
of Nema. The objective of the Bureau is to promote 
safer conditions in the construction, maintenance and 
operation of public buildings by coordinating the effort 
and experience of all interests, having a direct relation 
to the problem. Activities of the bureau will be de- 
voted entirely to selling the idea of safety to the public 
through the dissemination of facts concerning existing 
conditions and ways and means of remedying them. 
Publications are being prepared which will instruct 
local groups in the steps that may be taken to insure 
thorough inspection of buildings in their own com- 
munities. At present the Bureau is concentrating on 
safety in schools, that being the field in which lies the 
most immediate and pressing need. Later, as the 
organization develops, other building classifications will 
be brought within the scope of activity. 
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The trade markNICHROME is so well known throughout 


the world, it is frequently used to identify any NICKEL 
CHROMIUM resistance. 


Since only DRIVER-HARRIS makes NICHROME specify on 
your orders “To be equipped with the Driver-Harris 
alloy ‘“NICHROME’.” 


DRIVER-HARRIS CO., HARRISON N. J. 


JUNE, 1937 





IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT 


WIRE AND CABLE 


Types for every wiring requirement and 
every service condition; a guide to selec- 
tion for trouble-free service in appli- 
ances, devices, machines and motors. 
PARANITE WIRE AND CABLE Corp. Ask 
for 6-01. 


SOLENOID STARTERS 


How maintenance-free operation, long 
contact life, trouble-free performance and 
greater switching capacity are incorporat- 
ed in this line of motor controls. ALLEN 


BrApLey Co. Ask for 6-02. 
MOTOR BRUSHES 


A guide in the selection of replacement 
brushes for appliance and industrial serv- 
ice for maximum performance. THE 
Ouxnto Carson Co. Ask for 6-03. 


RANGE SWITCH 


New slow-break bi-rotary switch that 
ends service troubles. Long life, easy to 
mount and wire, attractive appearance. 


Tue Hart Mrc. Co. Ask for 6-04. 
INSULATION 


Complete electrical insulation guide for 
design or repair of electrical equipment. 
INSULATION MANUFACTURERS Corp. Ask 
for 6-05. 


RIVETING ALUMINUM 


To aid in design, selection of rivet ma- 
terial and fabrication of aluminum parts 
for permanently tight joints. ALUMINUM 
Co. @-F America. As‘ for 6-06. 


INSTRUMENTS 


Small meters for built-in service to indi- 
cate performance or safeguard machine 
operation. Hoyr ELecrricAL INstrvu- 


MENT Works. Ask for 6-07. 
SPRINGS 


Guidance in specifying small springs to 
meet individual requirements. PECK 
Sprinc Co. Ask for 6-08. 


VULCANIZED FIBRE 


How to select the most suitable type of 
fibre for best performance and lowest 


cost of fabrication. WILMINGTON FIBRE 
SpectALty Co. Ask for 6-09. 


FLAT SPRINGS 


Making flat springs meet specific require- 
ments as to life, stability and electrical 
conductivity. BERYLLIUM Corp. OF 
PENNSYLVANIA. Ask for 6-10. 


MAGNETIC BRAKE 


Disk types that simplify design and speed 
up performance of mechanical and elec- 
trical drives. Electrically operated by 
remote control. STEARNS MAGNETIC 
Mee. Co. Ask for 6-11. 


DOMESTIC RELAYS 


For every control function in heating, 
ventilating and air conditioning ; improve 
performance, simplify installation and 
cut wiring expense. PENN ELEcTRE 


Switcu Co. Ask for 6-12. 
WIRE AND CABLE 


A guide to intelligent selection of con- 
ductor and covering for a variety of ma- 
chine and appliance operating conditions. 
ANACONDA WIRE AND CABLE Co. Ask 
for 6-13. 


DISK-BRAKE MOTORS 


Eliminate separate clutches and permit 
direct connection of motors for power 
drives requiring quick, accurate automatic 
stops. RELIANCE ELectric & ENGINEER- 


ING Co. Ask for 6-14. 
CONVERTERS 


Long life vibrator type rectifiers that 
operate ac. radios and appliances from 
de. power supply. ELectronic Lapora- 
rorIES, Inc. Ask for 6-15. 


V-BELT DRIVE 


Complete power transmission unit of dem- 
onstrated effciency and economy. Full 
power without slippage; smooth starting. 
Dopnce Mrc. Corp. Ask for 6-16. 


REFRIGERATION FITTINGS 


How to select valves, fittings and ac- 
cessories for various types of refrig- 
erants and systems for permanently tight, 





NUMBERS WANTED 
YOUR NAME 
POSITION 
COMPANY 
ADDRESS 


PRODUCTS YOU MANUFACTURE 
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These publications are 
current offerings of 
manufacturers. The 
Editor would be pleased 
to forward requests for 
copies, by qualified 
readers, to the sources. 
Fill in the coupon and 
mail it to the Editor, 
ELECTRICAL MANU- 
FACTURING, 232 
Madison Ave., New 
York, N. Y. 


AND PARTS TO KEEP WELL-INFORMED 


low-cost connections. Basic principles of 
refrigeration clearly presented. MUELLER 


Brass Co. Ask for 6-17. 
FLUORESCENT SCREENS 


Where to use luminescent materials and 
what one to select from wide range of 
colors and types available. CALLITE 
Propucts Co. Ask for 6-18. 


GEARS 


Stock list of gears for almost any ratio 
and pitch that cuts the cost of high qual- 
ity gear drives. THe CuHartes Bonp 


Co. Ask for 6-19. 
ELECTRON TUBES 


Latest information on characteristics of 
set-tested radio tubes contains operating 
data and base diagrams. HyGRADE SYL- 
VANIA Corp. Ask for 6-20. 


WIRE STRIPPER 


Cost-cutting time-saving insulation. strip- 
per; simple, compact, with reversible mo- 
tor for clockwise or counter-clockwise 
stripping. Pyramip Propucts Co. Ask 


for 6-21. 
FAN COOLED MOTORS 


Dual ventilated squirrel cage motors that 
keep machines operating under conditions 
of abrasive dust, splashing liquids and 
mild chemicals. WESTINGHOUSE ELECc. 
& Mrc. Co. Ask for 6-22. 


SELF-LOCKING NUTS 


Safeguard against operating loss or fail- 
ure from loose nuts. A single self-con- 
tained unit; easily removed. STANDARD 


Pressep Steet Co. Ask for 6-23. 
TEXTILE MOTORS 


Designed for long, cool running service 
and minimum maintenance in lint-laden 
atmospheres. GENERAL Exvectric Co. 
Ask for 6-24. 


RESISTOR CHART 


Standard resistance values listed by 
RMA preferred numbers system. Tol- 
erances and ranges charted for three 
tolerance groups. THE CARBORUNDUM 
Co. Ask for 6-25. 


HEAT CONTROLS 


Long life, dependable automatic controls 
with trouble-free mercury switches for 
all domestic heat requirements. THE 
Mercotrp Corp. Ask for 6-26. 


PANEL INSTRUMENTS 


What instruments to select for industrial 
machines and types available are quickly 
given by a slide-rule chart. WESTING- 
HoUSE Etec. & Mrc. Co. Ask for 6-27. 


ELECTRICAL MANUFACTURING 
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FEingineers 


Designers 





bearings. 


sleeve bearings. 


Metallurgists 


@ Here is an opportunity to secure 
complete data on sleeve-type 


Simply send us your 


name, address and position on 
your business letterhead. We will 
send you—absolutely free this 
handy file folder containing a 
wealth of authoritative data. 


Such features as alloys, bearing 
design, lubrication, sheet metal 
bearings, laminated bearings, self- 
lubricating bearings are but a 
few of the topics covered. They 
are assembled in loose-leaf fashion 
and combined in a folder designed 
to fit right into your files. 


Start now to keep yourself abreast 
of the many new developments in 


Send us your 


name today. There is no obligation. 


JOHNSON BRONZE 


570 S. MILL STREET - NEW CASTLE, PA. 


) a 2 ane 
a Ve BEARING HEADQUARTERS 
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DIE-CASTINGS 


EXCELLENT ADHESION 
TO ZINC & ALUMINUM 


I you are now using synthetic finishes, INVES- 
TIGATE the many plus factors of ROXYN-C in 


all colors and clear. 


This super-synthetic produces 


a striking likeness to porcelain for brilliance and 
depth of finish. The impermeable film (perspiration- 
VE 


Steel Tubes finished with 
one-coat of ROXYN-C can 
be banged together hard 
... yet there is no CHIP- 
er FLAKING or PEEL- 
i J. 
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IMPERMEABLE ... Extra- 
long finish-life imparted by 
unique ability of this tough 
film to resist destructive 
forces of acids, alkalies, 
alcohol, cleaning solutions, 
etc. 


FREE 


ROXALIN FLEXIBLE LACQUER COMPANY, Inc. 
Box 576, Elizabeth, New Jersey 

Please send the Shaker Top finished in ROXYN-C 
and all data pertaining to this new Short-Bake Synthetic. 


We are now using 
We do not use 
Signed 


resistant, too) is tough without 
brittleness, yet it blanks and 
forms . . . stands considerable 
abuse without chipping, flaking 
or peeling. It has the same 
degree of permanent Flexibility 
and Adhesion that character- 
izes all ROXALIN FLEXIBLE 
FINISHES. 


Study the angles: (1) Quality of 
Result; (2) Production Advan- 
tages of Shorter Bake and Great- 
er Toughness; (3) Longer 
Finish-Life because of Imperme- 
ability of Film... and you, too, 
will want to join the quickly 
growing list of converts to this 
new synthetic. 


(Note: In all plants ROXYN-C 


easily replaced any synthetic 
used. ) 


synthetic finishes. 


Attach this coupon to your company letterhead, please. 
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WHERE TO GET M T 
.) ORS FOR DESIGNED-IN USE 


MANUFACTURERS OF PRINCIPAL TYPES, SIZES AND FORMS OF MOTORS AND 


THE BEARINGS THEY PROVIDE 
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620 W ity. Mo.. 6 F MAOOUERE BEONOE COED. ono cece cece 4 6 9 E 13 A 
ge Wyastotte, Kanses City, Mo... .-._1 2 RPI Ss aca nkhsn cx cs - 4 6 9 F 13 B 
Ball, Semi-Oil-less & Wick B. on 4. 4 6 9 G 13 C 
Electric Products Co.. ; D&s 9 10 11 12 13 B 
1725 Clarkstone Rd., Cleveland, C. F8 9 16 11 12.13 C 
Ball, Bronze & Ring B. on all. 
HOW TO USE THE TABLE Electric Specialty Co., 213 South St.. 123-25 6D8 9 10 11 12. 15 A 
SII | COIN ks 55 6 aie ass i 23456 89 10 11 12 13 B 
ng ; Ball and Wick B. ‘on ail. cuce 223456 FS 9 90:33 i232 et 
If you want to know who manufactures Split Phase motors, the Waste B. on 1, 2, 3, 4, 5,6,8,9. 345 89101112 13 E 
di ber in the key is 2 ill find that : : 2c 
corresponding number in the key is ou will find that every manu- 
P 3 Y ry ‘ Y Electro Dynamic Works.............. 8 9 10 1213 A 
facturer in the table, with a 2 or a column of 2's to the right of his | Bayonne, N. J.................0-005- 8910 1213 B 
ef h T d h f h k h Ball B. on 9, 10, "12. oa ean as 8 9 10 12 aD 
rss ui . fi t rms he makes, see w pe > Oe © ee ; 8910F 12 13 
name, OWers such equipment — nie , - Bronze B. on 13.... 9 10 1213 E 
letters in the right-hand column, A, B, C, etc., line up with 2's. | Eiiott Co.. Ridgway. Pa.............. E10 11 12 13 C 
. ae . ’ all < abbi arings aA , 2 13 
Bearings specifications are listed under each manufacturer's name, for Dal AOR, Seeete Hearings on aft = ee 2 Se 
Emerson Electric Mfg. Co............. 2 56 89 A 
each type of motor. St. Louis, Mo....... r eiatisenew £23O84 240%. BES 
Ball B. on Sg rs pire eet ee ; 123456 8 9 Fr Ag tSG 
Bronze Bearings on al] . rs 
KEY Fairbanks, Morse & Co............... ‘ 8 9 1213 A 
900 S. Wabash Ave., Calcnes. Ill. 8 12 B 
TO TYPE AND SIZE TO FORM Bali B.on all. ee 8910 F 12 13 ¢ 
Sleeve B. on 1, . 8, 6,41, oe 8 9 10 12 ? 
§ 213 E 
—Frac. to 2 hp.— 8 Polyphase A Speed Reducer thal Boa Xe. 
1 Condenser 9 Direct Current Built-in Pidehty Riactric C0... 2.6. ks se cece. 8 13 B 
2 Split Phase B Totally Enclosed | 33!.N. Arch. Lancaster, Pa............ 234 8 10F 12 13 € 
iilstnn Bol y Ball, Waste & Wick B.onail....... 2 3 8 D 
3 Repulsion Induc- C Seni-Encloced , 
tion son salaghes il Se aie Forbes & M 1 5 8 1112 B C 
- orbes OK ANa es Ree eRe eae eS ° 
4 Universal 10 Wound Rotor D Splash Proof 172 Union, asin. Mass........... 1 5 8 1112 EB 
5 Synchronous 11 Synchronous E Fan Cooled Ball or other Bearings as specified... 
6 Shaded Pole: 12 Squirrel Cage F Vertical SK 
7 Clutch 13 Direct Current G Governor-Control (Continued on p. 84) 
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SPLIT PHASE 
MOTORS 
IN NEW SMALL SIZES 







THESE new Delco Appliance Split Phase Motors run with all the precision and 
smoothness of the larger, heavier motors. Compact, rugged, and remarkably 
efficient, they incorporate every advantage of split phase design in sizes suitable for 
the extensive small motor field. 

Special features include: Welded rotor that is indestructible and free from the 
weaknesses of soldered joints; self-aligning sleeve bearings with liberal oiling capacity 
for minimum friction and maximum life; starting torque and full load speeds are 
exceptionally high—running temperatures are low—four conveniently located leads 
permit quick rotational changes; fitted with adjustable resilient mountings, Delco 
Appliance Motors may be applied in as many as eight different positions. 

Sizes range from 1/8 to 1/100 H. P. and include 2 pole, 4 pole, and 6 pole designs. 


Full application and operating data on request. 


DELCO APPLIANCE DIVISION 


GENERAL MOTORS SALES CORPORATION 
ROCHESTER. N. Y. 


JUNE, 1937 


Sena dee 


er -aagnratnad 


MOTORS FOR DESIGNED-IN USE 


(Continued from p. 82) 















































































































































Genera! Electric Co. 123456 8910111213 A Pioneer Gen-E-Motor Corp........... 4 9 E B 

Schenectady, N. Y. 22 3:43 6:7 69 10 11 12 13 B Dept. No. E-3F, 466 W. Superior, 

Ball. B. on all ; '234€2567869 10 11 12 13 C RIO NEN 6.56 6'5:b 5 00 a cea aren o 
Bronze B. on 1, eee ees Ewe S67 SS 10 10 12 13:0 Ball, Roller, Bronze, Oil-less & W ick... D 
Ring B. on 8, io, ‘it, ce Be as ; 1 3 8910111213E = i i = 

Waste B. on 1, 3.4, 5, 4, 69. '23.45 6 -39 10141 13.18 F Redmond Co., A. G., 1119 Stewart Ave., 4 6 c £ 
Babbitt, 1, 2, aS , 10, 11, 12, 13... 4 G Flint, Mich... sa ee Pa S Des c E B 

Sr —— a Cites ePTINGS... .. cove vss 4 6 9 B F 

General Industries Co. . é 4 6 9 CAG -_ 

Elyria, Ohio ea 9 B Reliance Eiec. & Engrg. Ci, ain wC 12 33 A 
Oil-less and Bronze B aah se 1088 Ivanhoe Road, Cleveland, O. o 10D 1213 8B 

eat eee eee = a —_ ; ea Ball, Roller, Bronze, Ring & W aste.. H 12-13 F 

Gilbert : et 3 _— 

— + ton - c.. aoe Meee aie : 3 z . Reynolds Electric Co.,... hed as 2 56 89 EA 

sieinaieahiinias a a Ce Soe 2650 W. Congress, Chic ago. ‘TH ee 5 6 8 9 r ¢ 

Hamilton Beach Co....... ae 4 9 E B Bronze, Waste and Wick. ee. 5 6 8 9 D 

Racine, Wis... ; 4 9 - < - 

Ball and Babbitt Bearings on all ; Robbins & ern, nang ee ae 334353 8&8 9 D> $2-93 A 
iccanaoaniiias = = saci eas — Springfield, 123456 8 9 F 1213 B 

Hansen Mfg. Co., Princeton, Ind...... 5 Bs Ball, cues, Ring, Waste and Wick. 123456 89 2.438 ¢ 

Babbitt Bearings. . Peeeavees Hie aman 
— ———— — — — Signal Electric Mfg. RM sharia ethos 4 6 9 E ¢. A 

Harnischfeger Corp... ee 8 9 10 1213 DA ONIN, DAR io i'sik vases 0 tenn aes 4 6 9 F B 

4400 W. National Ave., Milwaukee... 8 910 1213 EB __ Bronze, Oil- -le "SS B.. sist Welles ro 
Sleeve i-Frictio on: > ¢ > 2 ce — —_—_—_—_—_—_———_— 

; sleeve or Anti-Frictic n B.onall.... 8 9 10 12 13 I Cc Smith Mfg. Co., F. - Pe 6 F DB 

Haydon Mfg. Co., Inc... . 5 6 ORE TE So ile ca cacesicscawscws 6 a & 

Waterbury, Conn. Oil-less Bearings 

Heinze Electric Co., Lowell, Mass...... 4 6 9 ( B Speed Way Mfg. Co., ; ee re 4 6 9 - £ 
ROE PEs xa Oa ele Wc ea ed 4 E 1828 S. 52nd Ave., Cicero, Ill... 

—— — Oil-less B., Ball B. optional. . 

Holtzer-Cabot Electric Co............ P2sa5 8 9 DCB A arene — — 

125 Amory, Boston. Mass... . a CO 5 8 9 I: Star Electric ae pam Co. : , 22:5 8 C10 E 12 A 
Ball, Bronze and Waste B. on all.... Bloomfield, Bs ein. 2s $ Dw F 1213 8 

~ ~~ —— - — Ball and Ww aste iia ats atk a 

Howell Electric Motors Co. bos ‘2 5 8 9 2 13.A a ss - 

Howell, Mich.. L2s 5 8910F 12 13 B Sterling Electric Motors, Inc., ; 5 8 101112 DA 
Ball and Bronze on all 22 5 8 9 10 42:13 CC Telegraph Road, Los Angeles, Calif... 1 3 5 8 10 1112 F B 
Ring B. on 1, 2, 3, 5, 8, 10, 12 1 5 8910 1213D Ball & Sleeve B. on all a3 3 8 1011 12 A ¢ 
Waste B. on 1, 2, 3, 5,8 i 1 5 8 10 12 E an i ee a. rer ee a aca : a 

a ccdimadaaa alee aadaniiices Stow Mfg. Co.,... ; ; 9 1s A 

Ideal Electric & Mfg. Co.. gee 1 E8910B 1213 A 443 State, Binghamton, N.Y¥.......-. 9 13 B 

Mansfield, Ohio ear a F8 91011 1213C _ Bronze Sleeve B......-.-.-.-+--- ce __ 13 C_ 
Ball, Roller, Bronze and Babbitt..... 1 8910111213 D Sundt Engineering ie Bae cnaeahe sca) +: sh 

; or =e ee Soy ar eee a 4252 Lincoln Ave., Chicago, Ill........ 4 6 © 

Imperial Electric Co.. 1 8 9 10 12 13 A Oil-less Bearings. ze ; 

48 Ira Ave., Akron, Ohio... , 10 12 13 B Sa ae = 
Ball B. on 1, 2, 8, 9, 10, 12, 13 2 10 F 12 13 ¢ Sturtevant Co., B. F.,....... ere ty 4 6 8910 17 13: ¢ 
Bronze B. on 1, 2, 8, 9, 10, 12, 13... 2 10 1213 D Hyde Park, Sines. . . 6 1213 D 
Roll. B. on 10, 12, 13.... eri 10 1213 E Ball and Bronze B. on ‘all 10 12 43 F 

Janette Mfg. Co..... L2z3 45 8 9 BD 42 43-4 Sunlight Electrical ee ; i 2 Dp ¢ 

§56 W. Monroe, Chicago, III. 2345 8 9 12 13 B 330 Vana Ave., Warren, Ohio...... 12 E F 
Ball and Bronze B. on all ,23 45 8 9 r 32:38 ¢ Ball, Bronze and Oil-less B.. 

: . > “7. U.S. Electrical Motors, Inc. a : s 6 1i2DA 
aes hak + Gh | Book Stay Aves es Angle, Cali so BES 
Ball, Bronze, Oil-less and Wick...... Ball and Babbitt B................. 8 10 12 F ¢ 
Kimble Electric Co.... Me Valley Electric Corp.,................ 3 8 E 12D B 
2011 W. Hastings, Chicago, Ill........ fz3°s 8910F 1213 B 4221 Forest Fark Blvd., St. Louis... .. 3 8 12F C 

Ball Bearings on all................ © © Cc Ball Bearings on all reese 

Kingston-Conley Electric Co. piavteen Rom & 12 E B Victor Electric Products, Inc.. ee 6 EB 

PUGrOM Fmmemer, PM. J... cess ccccccns 12 s << 712 Reading Koad, C incinnati, Ohio. eae 6 ie 
Ball or Bronze B. onall............ 12 8 D Bronze bearings (impregnated). 

Lee Engig > oa se 4 A Wagner Electric Cor > 3 8 9 10 12 A 

? wars : : Pp. ee cosas sé + 2 § 

liao Uae mene eerennese es ’ * 6400 Plymouth Ave. Louis, Mo.... 123 56 8910 12 Cs 

I OSS SS Ball, Babbitt and W Tool Yarn on all.. z3 8 9 11 12 13 > 

Leland Electric Co., Dayton, Ohio..... 123 89 E 1213 A Brome By On BI, 82. 04020000200: ‘a9 8% &* 2 6F 
Ball, Bronze or Waste B. onall...... 1 2 3 8 9 1213 B Pe Oh. Sa, PU Os OSs wars viesews 8 12 E 

Walter Electric Mfg. Co.,............. 1i2DA 

Lincoln Biectric Co................... 8 2, A 215 Cumberland, Norfolk, Va.......... 12 E B 

12818 Coit Road, C leveland, Ohio. & 12E B Bail and Roller Bearings 12F C 
Ball and Ring Bearings on all . 12 aT 2 eats = 

Marathon Electric Mfg. Corp.......... 1 2 3 89 F DB Warren Telechron Co.,............... 219 BA 

32 Island, Wausau, Wis.............. 23 8 Cc PRIME: Osa 65 oss 6a css Pas hee 
Ball and Bronze. B. onall.......... s = 

i Wesche Electric Co., B. A............. 1 3 8 9 10 ; 12 +4 B 

Marble-Card Electric Co. Do 8910D 1213 A 1622 Vine, Cincinnati, Ohio........... 23 8910F 12 13 ¢ 

See as. Ae 8910E 12 13 B Ball and Bronze B........+.+-+-+-- 23 8 9 10 12 13 D 
NS CR cw gcie%s a na.cg sae woo 1 8 10 F 12 C 8 12 13 E 

> 49 i Westinghouse Electric & Mfg. Co.,..... 1234 6 8920 1213 A 

a. a ees a ch : ; ; . : ; 7 ‘ East Pittsburgh, Pa... .2:...+.25.0.5- 123456789 1011 12 13 B 
Ball, Babbitt and Wick. . cea. Sie 8910F 1213D Ball B. on all. Kwsstsss Bae e S 67-89 1) 12 we 

—_ Ring & Babbitt, ‘10, i. 12,1 ten 3 > 8 9 10 11 12 13 D 

Minneapolis-Honeywell Regulator Co... 3 6 9 12 DA Bronze B., on 1, 2, 3, 4,5, 6, 7, 8,9 ee 8910 11 12 13 EB 

Brown Instrument Co. Div............ FB Waste B. i, 2; 3, 4, : 6, Pee Os cs 123456769 1011 1243 F 

4466 Wayne Ave., Philadelphia, Pa..... 4 = 

SS mee sean s + sss seres se: Woods Machine Co., S.A.,.......... 8 12E B 

Ohio Electric Mfg. Co... .. <2 a 89 EC 27 Damrell, Boston, Mass............. 8 Zar < 

5905 Maurice Ave., Cleveland, Ohio. 12 ; #9 F DB DOM By OW FZ. 40.04++--00++->+>5>->: 

Ball B. on 1, 2, 5, 8, 9.. Speen : : 
Sleeve B. on 1, 2, 5, 6, 8, RR Re Yates-American Machine Co.,......... 8 12 Cc 
ES Rarer rere 8 12 E 

Peerless Electric Co............. Se oe 3 8 3A Ball, Bronze and Ring B............ 

Warren, Ohio........ EP aaticae - ee eae 8 9 4233-2 = 
ne sen, SO, 2. 18s bccn ss a 34 8 i2 13: D a oe 8 9 10 12 13 C 
Waste B. on 1, 2, 3, 4, 5,6, 8,9..... 23 2 13.2, 94 South Ave., Garwood, N. J......... 8 9 10 12 13 D 
OE EO a law cee: 23 6 8s9 12 13 F Ball & Bronze B. onall............. 
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BUSINESS STEPS UP 
.. Brushes Mast Hold Uf, 


The final test of a brush is it’s performance 
under severe demands. Ohio Carbon Brushes 


have all the characteristics of a 


“top per- 
former” with their absolute uniformity, 
ruggedness and their proven reliability under 
prolonged heavy loads, rush hour peaks and 
emergency demands. @ Thousands of indus- 
trial plants thruout the world use and depend 
on Ohio Carbon Brushes for dependable, 
safe and efficient service. A complete line 


of Ohio Carbon Brushes for every service. 


= OHIO CARBON«. 


12508 BEREA ROAD - c 





JUNE, 1937 




















CHROMALOX 


ELECTRIC HEATING UNITS 


IMMERSION 
UNITS for heating 
water, oil or other 
liquids. 


CARTRIDGE 
UNITS for heating 
machine parts or 
similar purposes. 


RING UNITS for 
clamping to_ the 
object to be heated. 


STRIP HEATERS 
in various lengths 
for clamping to the 
surface to be heat- 
ed. Can be sup- 
plied curved to 
order. 


FINSTRIPS for use 
in air blast heaters 
and other applica- 
tions for heating 
air or gases. 


Replete with a 
wealth of charts 
tables and data on 
electric heat, and 
detaileddescription 
of necessary equip- 
ment. the Chrom- 
alox Book of Elec- 
tric Heat is used as 
a handbook by 
many designing 
engineers. Mail 
the coupon for your 
copy. 





ASH in on popularity. If you 


manufacture an_ electrically 
heated domestic appliance, heat 
unit, and 
enjoy the approval of the thou- 
sands of buyers who know from 


personal experience that CHRO- 


it with a Chromalox 


VIALOX means thoroughly satis- 


factory electric heat. Aid your 
sales, protect your profits against 
the inroads of service troubles, 
and insure that your product once 


sold, will stay sold. 


Industrial products, too. Chro- 
malox Heating Units are well- 


known to industrial users. In 


designing an electrically heated 
product for industrial use, specify 
Chromalox units to do the heat- 
ing, and gain the confidence of 
engineers who judge any electric- 
ally heated product by the quality 


of its heating unit. 


Use the broad experience of the 
Wiegand engineering staff to aid 
in designing 


your product for 


electric heat, and in_ selecting 
exactly the right unit to do the 
job. Many product manufactur- 
ers have found this expert serv- 
ice invaluable. It is yours for 


the asking. 


MAIL THIS COUPON WITH YOUR LETTERHEAD 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Boulevard, Pittsburgh, Pa. 


Send’me the CHROMALOX BOOK OF ELECTRIC HEAT. 


Name.... 


Position .. 








“== CONTROL DEVICES 


AUTOMAT 





Refrigeration 


C CONTROL DEVICES 


APPLICATIONS include: Air Conditioning 


Stokers—Fountain and Water Sy 


Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc 


Control types are indicated in the accompanying table 
D—Level-Float 


A—Thermostat 


B—Humidistat E—Limit 


C—Pressure-Vacuum 





F Time 
SPECIAL APPLICATIONS are indicated by added initial 
Welding, etc.; w—Motors, Bearings, Transformer and Furnace 
Where valve control unit is sde rsigned for handling specific elements, numera! indicatest he latter, as follows: 1 





G—Pilot 
H—Mercury 


by the classification column in which they appear, thus 
y 


Swing L 


FOR DESIGNED-IN USE 


Damper Motor 
Motor Valve 


J—Relay-Magnetic Contactor M—Solenoid Valve 


ACTUATED | 


Electro-Hydraulic; y—Electronic 


Air; 2—Gas; 3—Liquid (fuel-oil, water, brine, etc.); 4 


stems—Domestic and Industrial Electric Heat Applicances; Ranges, Oven 


N—Masnet Valve 
O—Thrustor Valve 
P—Electro-Thermal Valve 


as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; u—Unit Air Heaters; vy—Machine Tools, 
Cooling Lines, etc.; x 


—Steam 








“|| ACTUATING ||. 


| ACTUATING || ACTUATED 


DEFGH)! JK! L MNO P des alah G Hil JK "LMNOP 
Acousto-Lite Laboratories, 2920 5S. Vermont Emerson Electric Mfg. Co., St. Louis, Mo 
Ave., Los Angeles, Calif. J 
Ermstat Co., 1825 Wylie, Philadelphia, Pa. A 
Alco Valve Co., Inc., 2628 Big Bend Blvd, 123 Ww 
St. Louis, Mo. D L M 4N_ PJ] Euclid Electric & Mfg. Co., 
Chardon Road, Euclid, Ohio E 
Allen-Bradley Co., 1309 S. First, 
Milwaukee, Wis. C D EFG J N Fisher Governor Co., Marshalltown, Ia. D 
Almo Mfg. Co., 475 Washington, Newark, N.J. H Foxboro Co., Foxboro, Mass. BCD EFG 
American Automatic Elec. Sales Co., Friez & Sons, Inc., Julien P., Baltimore, Md. | A B EF JK' L M P 
1019 W. Van Buren St., Chicago, Ill. H | J 
Fulton Sylphon Co., Knoxville, Tenn... . P 
American Instrument Co., 8010 Georgia Ave., 
Silver Spring, Md.... au A J G-M Laboratories, Inc., 1731-A Belmont Ave., 
Chicago, Ill... J 
American Moistening Co., 260 W. Exchange, 
Providence, R. I. B General Controls Co., 1370 Harrison, 123 
San Francisco, Calif... A 4M 
Anderson Co., C. J., 212 W. Austin Ave., 123 123 
Chicago, Ill., . oes ste J General Electric Co., Schenectady, N. Y... A iC D EFvy Jy L 4M O 
Arrow-Hart & Hegeman Electric Co., General Electric Vapor Lamp Co., 
Hartford, Conn.. < D G J 887 Adams, Hoboken, N. J.... H 
Automatic Products Co., 121 N. Broadway, 12 23 General Fittings Co., 100 Baker, 
Milwaukee, Wis.. . AB D FI K 3M N P Providence, R. I. A 
Automatic Specialties Co., Fifth & Perry Sts., General Sales & Products Corp., 
Dayton, Ohio... . : S 45 Mohawk, Cohoes, N. Y..... 3M 
Automatic Switch Co., 154 Grand, 123 123 Gleason-Avery, Inc., 27 Clark, Auburn, N. Y. (A JK 
ee Te Mastic aecvess J 4M 4N 
Grinnell Co., Donald & Pryor Sts., 
Automatic Temperature Control Co., Inc Providence, R. I. F 
34 E. Logan, Philadelphia, Pa.... 4 Fs : 
123 123 Guardian Electric Mfg. Co., 
Barber-Colman Co., Rockford, Ill... . . AB EF Ki 4L M 1627 W. Walnut, Chicago, Ill... .. F J 
Bender Warrick Corp., 131 Pierce Da H-B Instrument Co., 2518 N. Broad, 
Ave., Birmingham, Mich... .. Ww J Philadelphia, Pa... A 
Bendix Marine Products Co., Hart Mfg. Co., Hartford, Conn. 4 I H|| J 
754 Lexington Ave., Brooklyn, N. Y. J 
Hunt & Son, C. B., Salem, Ohio. . 1M 
Bishop & Babcock Mfg. Co., 4901 Hamilton 
Ave., N. E., Cleveland, Ohio...... A iC D Hy-Lo Unit & Metals Products, Inc. 
961 S. Fair Oaks Ave., Pasadena, Calif. M 
Bock Oil Burner Corp., Madison, Wis.. . . 3M 
123 Hynes Electric Heating Co., 240 Cherry, B 
Bristol Co., Waterbury, Conn........ 4L Philadelphia, Pa.. . é u 
Burling Instrument Co., 241 Springfield Ave., Industrial Instrument Co., 
SEN ck 5 bossa kanacerb ans A 96 E. Miller Ave., Akron, Ohio... F 
Carrick Engineering Corp., Michigan City, Ind. ( H| K M Jefferson Electric Co., Bellwood, Ill... . H 
Clark Controller Co., 1146 E. 152nd St., Kurman aie Co., 241 Lafayette, 
COGS kwales phe cicwss D Fy J New York, N J 
Columbia Burner Co., Toledo, Ohio....... G Lammert & Mann Co., 219 N. Wood, 123 
oS eee : 4N 
Continental Electric Co., Geneva, Ill... Hs 
Leach Relay Co., 5915 Avalon Blvd., J 
Controlograph Co., 380 Canal, New York. . Hi| J Los Angeles, Calif. y 
Cook Electric Co., 2700 Southport Ave., Leeds & ne Co., 4901 Stenton Ave., 
Ee eee errr A K Philadelphia, Pa. cD d L 
Cutler-Hammer, Inc., 1264 St. Paul ae Leland Electric Co., Dayton, Ohio....... EF 8H 
A Re isis as cou tks o's AB CDv J L M 
Lindberg Engineering Co., 221 Union 
Detroit Lubricator Co., 5842 Trumbull, 23 Park Ct., Chicago, Dll............ A Hs|| J 
eee ABCD EF 8H K M P 
Loesser Engineering Labs., 8 Duryea, 
Dunn, Inc., Struthers, 138 N. Juniper, Newark, N.J....... railed e gta e aoe DE H 
NN a bnckécsevaceesscc A F Hii J 
McCorkle Co., D. H., Sixth & Bancroft Way, 
Durakool, Inc., 1047 N. Main, Elkhart, Ind. H NI MINIS os sons 656 ks5~ ceedas A E 23P 
Eagle Signal Co., Moline, Ill.............. Fs J McDonnell & Miller, W eine =, * 
E R OE Re ere earner D 
Edison Electric Controls Div., Thomas A. 
Edison, Inc., 43 L akeside. Ave., West Machlett & Son, E., 220 E. 23rd St., 
le meds woke A F J I OR Bice ca ncas anc vactenes H 
Electric Controller & Mfg. Co., 2700 E. A Fs Magnatrol V: tive Corp., 52 Beekman, 123 
79th St., Cleveland, Ohio............... w V New York, N ioe iss os asi ae M 
Electric Switch Corp., Mercoid Corp., 4201 Belmont Ave., 123 : 
Columbus, Ind............. F H gd ooo ie Gicess ceenud oOene A iC D EFG Hi J |4L nN. F 
Electric Valve Pe * Co., 64 Murray, Meriam Co., 1953 W. 112th St., 
New York, N. Y..... oh M I, OIDs in soap onc ad voice som kee e 
Electrimatic “tet 2100 Indiana Ave., 23 Metric Switch Laboratories, 2703 E. Atwater, 
RMON, TE oss os swnesscerecsss. M eee ae re Cc | 
(Continued on p. 
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A PILOT LIGHT... 


-.- WITH 


Neon Glow Lamps make the ideal pilot and indicator. Their 


operating cost is negligible — only a few cents a month for even 
the largest size lamp—and they have a normal life of 3,000 hours. 

Neon Glow Lamps find frequent use where vibration or shock 
is a problem, for these tough little lamps are not affected by 
either condition. By a gradual darkening of the glass they give 
ample warning in time for replacement. They operate at stand- 
ard voltages on both AC and DC currents . . . and they come 
provided with bases to fit standard receptacles. 

Your wholesaler or jobber carries a complete line of these 
efficient Neon Glow Lamps. Your needs can be filled imme- 
diately from stock. Further information can be obtained from 
the General Electric Vapor Lamp Company, 887 Adams Street, 
Hoboken, New Jersey. 





Y% Watt, 115 Volts—T4'4 Bulb 
Supplied with Candelabra 
Screw Base Only 





2 Watt, 115 Volts—S14 Bulb 
Finish—Clear, Sprayed Red 
or Yellow 





3 Watt Bulb $14. Finish—Clear, 
Sprayed Red or Yellow 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 








(Continued 
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4 ACTUATING || ACTUATED 
ABCD EFGH\|\JK}LMNOP 
Meyer Lloyd Co., 140 Harding Rd., 
Springfield, Ohio F H 
Midget Thermostat Inc. 
10 Washington P!., New York A 
Milwaukee Gas Specialty Co., M ilwaukee, Wis. 2P 
Minneapolis-Honeywell Regulator Co., 
Brown Instrument Co. Div., - 
4466 Wayne Ave., Philadelphia, Pa... . . ABIC D EFG Hi\ JKi L M Pp 
Myers Engineering Equipment Co., 
3947 W. Pine Blvd., St. Louis, Mo. 
Newark Boiler Regulator Co., Bloomfield, N. J. D H 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis. Rex 3M 
Paragon Electric Co., 1775 Old Colony Bidg., 
Chicago, Illl.......... F 
Partlow Corp., 2 Campion Road, 
New Hartford, Dea aia Sones nc A 
PayneFurnace&SupplyCo.,Beverly Hills,Calif.| A F 2N 
Penberthy Injector Co., 1242 Holden Ave., 
Detroit, Mich......... a 3L 
Penn Electric Switch Co., Goshen, Ind. ABC D EFG J jo 
Perfex Controls Co., Milwaukee, Wis. ; C 
Philadelphia Gear Works, Erie & G Sts., 
Philadelphia, Pa. L 
Powell Co., Wm., Bows r & ( beihis Sts., M 
Cincinnati, Ohio Ss ; x 
Powers Regulator Co., 2739 Greenview hen * 
Chicago, Ill. A 
Powrex Switch Co., 190 Willow, 
Waltham, Mass..... : H 
Precision Thermometer & Seslenuen ent Co., 
1434 Brandywine, Philadelphia, Pa. A J 
Production Instrument Co., 
1319 S. Wabash Ave., Chicago, Ill... .... E 
Ranco, Inc., Columbus, Ohio. ........ A 
Red Seal Controller Co., 
1024 §. Fifth, Milwaukee, Wis......... Cc 
Refrigerating Specialties Co., 714 South ie 
Sacramento Blvd., Chicago, IIl.. ; M 
Reisner Mfg. Co., W. H., Hagerstown, Md , 
Rhodes, Inc., M. H., Rockefeller Center, 
New York, N. Y.. Saava’ J 
Rotertsh: as ansaid Cn. Tasaiese’ Pa A 
Ross Operating Valve Co., 6488 Epworth 
Blvd., Detroit, Mich.. ; ; 1M 
Ruggles-Klingemann Mfg. Co., Salem, Mass. Cc G Ki L M NO 


MOTOR CONTROLLERS 


Alternating current types of motor controllers are indicated in the accompanying table by the classification 


column in which they appear, thus, 


Russell Electric Co., 340 W. Huron, 
Chicago, Ill... ..... 


121 N. Broadway, 


Shalleross Controls, Inc., 
Milwaukee, Wis. 


Shand & Jurs Co., Berkeley, Calif.......... 


Sigma Instruments, Inc., 
388 Trapelo Road, Belmont, Mass... ... 


6060 Rivard, Detroit, Mich. 
34 Forest, 


Square D Co., 


Spencer Thermostat Co., 
Attleboro, Mass. 


Stat-Amatic Instrument & Appliance Co., 
Hartford, Conn........ 1 


Supreme Electric Products Co., 
Rochester, N. Y....... 


Tagliabue Mfg. Co., C. J., Park & Nostrand 
Aves., Brooklyn, N. eicsicce is esas 


Thermador Electrical Mfg. Co., 2821 E. 
Pico, Los Angeles, Calif........... 
Thompson Clock Co., H. C., Bristol, Conn... 


Tork Clock Co., Inc., 
Mt. Vernon, N. Y. 


Trumbull Electric Mfg. Co., Plainville, Conn. 


31 South St., 


Ulanet Co., George, 85 Columbia, 
Newark, N. J. a 


United Electric Controls Co., 
PN Resid dnkaccayeeceeess 
Vickers, Inc., 1400 Oakman Blvd., 
Detroit, Mich.. . os 
Walser Automatic Timer Co., 
Graybar Bldg. New York, N. Y... 
Ward Leonard Electric Co., 34 South St., 
Mt. Vernon, N. Y....... 

Water Level Controls Co., 
Ave., St. Paul, Minn.. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa... 
Weston Electrical Instrument Corp., 
582 Frelinghuysen Ave., Newark, N. J... 
White Mfg. Co., 2362 University Ave., 
St. Paul, Minn.. 
Wilbin Instrument Corp., 40 E. 
New York, N. Y.... 
17 Nev ada, 


69 A St., 


765 Hampden 


34th St., 


Wilcolator Co., Newark, N. J. 


Direct current 


—Squirrel Cage —across-the-line 








> a m—remote control Ww 
5—Across-the-Line 8—Tumbler or Push Button F—Face Plate 3 Slip Ring c—counter-E.M.F. o—reversing y 
tata ee meal 9—Capacitor Multi-Speed V—Synchronous h—machine tool p—rheostat 
7—Resistance D—Drum R—Single Phase X—Semi-Automatic j—non-reversing 
MOTOR CONTROLLERS MOTOR CONTROLLERS 
____ STARTERS _ SPEED REGULATORS | Euclid Electric & Mfg.Co, oj d 
O 6 a Chardon Road, Euelid, Ohio 5 7 D RST 
< = z a9 < z Furnas Electric Co., 0) d 
> kl 32 Of || 3 West Allis, Wis. D 
O = < OZ 1 O } << General Electric Co., a chom foj y 
> a 2 2315/1: Schenectady, N. Y.... oe 56 w7X 6 8D RSTV 
= —- = <_lv —— i_< —+—— — | General Radio Co., 
56 7sX|678DIRSTVII5 7 79 Cambridge, Mass. 
Allen-Bradley Co., ajmowy ahjmoy p 3 : T 
1309 S. First, Milwaukee, Wis......|| 56 7|/X| 6 78D) RSTV) 5L7L| DFL | Hardwick, Hindle, Inc., 
: 140 Pennington, Newark, N. J...... 
Allis-Chalmers Mfg. Co., al ahjy 7 on : 
Condit Works, eel Ee . 8 6 x ahiy 5 STV Leland Electric Co., Dayton, Ohio....|| 5 RSTV 
‘ 9» 
Arrow-Hart & Hegeman Electric Co., | |ajmoy y ao a a" en 5 6 7 Ss V 
Hartford, Conn.. ‘ 5 8 a } ewe a : ; ; 
; Monitor Controller Co., a homw y 
Automatic Switch Co., a 518. Gay, Baltimore, Md........ 5 71x 8 RSTV 
154 Grand, New York, N. Y...... 5 RS mee : - ; 5 
National Electric Controller Co., 
Century Electric Co., 1806 Pine, a chom foj y dfhp 5309 Ravenswood Ave., Chicago, Ill. T 
PR PEO aks 55 s005 ntnnne es 56 wi | X) 6 8D) RST || 5L 7L| DFL 9 Ohmite Mfg. Co. 
Clark Controller Co., ae f | f 4843 Flournoy, Chicago, Ill... .. : I 
1146 E. 152nd St., Cleveland, Ohio 5 6 7| Xi! 78 ST V|| 5L 7L) DF Roller-Smith Co., 2140 Woolworth a 
Bldg., New York, N. Y......... 5 6 7\X 6 STV 
Cleveland Electric Motor Co., | dh ear Oe eee a eon 
5213 Chester Ave., Cleveland, Ohio im D ST | DL Rowan Controller Co., 2313 Home- a edom d 
wood Ave., Baltimore, Md.... y 5 wi o) RSTV 
Colt’s Patent Fire Arms Mfg. Co., amo 4 y q ‘ 
ee 5 ci, 8 Schaefer Bros. ( ae ata ’ 
1059 W. 11th St., Chicago, Il... .. y ST 
Cutler-Hammer, Inc. a chom foj y dfh S ’ > 7108. Thi 
a a ee * a a } . thp Square D Company, 710 S. Third f m , 
1264 St. Paul Ave., Milwaukee, Wis.!|| 5 6 w7 | X| 6 8D} RST 5L ™ DFL 9 Milwaukee, Wis............. eo 5 6 : 6 3 RST 
Dunn, Inc., Struthers, a |_| y Trumbull Electric Mfg. C. 
an, 200. 2 i leet a , } bull Elee Mfg. Co., 2 hom V 
138 N. Juniper, Philadelphia, Pa. . 5 |X) 8 R | pg ree 5 7X 8 RST 
Electric Controller & Mfg. Co. a homw fo dfh 7 Ri ees are ; ; 
pirie Vor e _— ca ae. w , sat ip ” p Ward Leonard Electric Co., achjmowy afhjoy 
2700 E. 79th St., Cleveland, Ohio. } 5 6 ri} 6 D||RSTV|| 5L7L; DF 9 34 South St., Mt. Vernon, N. Y.... 5 6 7X 6 a RST 
Electric Machinery Mfg. Co., | Westin . : 
ong a weer pac ; ‘ stinghouse Electric & Mf; ms acjdhom| f d 
14th Ave., N. E., Minneapolis, Minn.|| 5 6 7\X East Pittsburgh, Pa. g- 5 6 > 7X = os 
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AB D EF 
CDE 
D 
cD 
Ar | ¢ EFG 
A 
CD EFG 
F 
F 
A 
A iC D G 
Ev 
C 
F 
F 
D G 
A iC D I 
A 
A 


motor controls are 


CONTROL DEVICES FOR DESIGNED-IN USE 


JK 
K 
H 
J 
J 
H 
J 
H J 
H 
J 
J 
y 
K 
K 


indicated by lower 
letters; d-drum, f-face plate; also the following: 














: 
§ 
; 
M 
L 
P 
4L 
12 
3M 
; 
: 
M 4 
; 
; 
123 
4M 
L OP 
case 
limit 
tumbler or push 
button 
DL 
DL 9 
5L 7L, DFL 9 
p 
fhpj 
F 9 
5L 7L 
fhpj 
F g 
fhpj 
| 9 
d 
DF 
fp 
5L 7I FL 
hj 
fhjop 
5L7L, FL79 
| dfhp 


8D! RST VI\5L 7L 'DFL 9 


ELECTRICAL MANUFACTURING 


DON’T BUSY DAYS 
SUGGEST A 


DELEGATION 
ani 
RESPONSIBILITY? 


a 














This executive delegates to one manu- 
facturer the responsibility for all the 
electric equipment on his machines 


This executive wastes time going 
OP through a maze of electrical de- 
— tails with several manufacturers 








case 
sh > + . fe . fe 
O YOU, Mr. Machinery Manufacturer, delegate to ove electrical manufacturer the 
look to several manufacturers for elec- responsibility for the electric equipment. 
L tric equipment? If so, you may be harassed = They know that by calling on General Elec- 
L9 © by details and propositions. Time that you tric they can get the electric equipment ex- 
aoa 
ae e é . . e ’ ‘ © 
FL 9 © might spend on broader sales, production, or actly suited to their machines. G-E engineers 
P ® design problems is will co-ordinate this 
hi ; for th 
rg SS wastec on yatching equipment or them 
2 I e G-E UNDIVIDED RESPONSIBILITY — 
© together various man- GIVES YOU and accept undivided 
= ufacturers’ proposals. 1. More time for other jobs you have to do. responsibility for its 
Some executives free 2. The right motors and the right control. operation. General 
hpj 
rs hemselves fr his : : Electric. Schenectady 
a ™ themselves from this 3. Service shops for all equipment, convenient Jectric, schenectady, 
(Dp) Oe 
4 s % ; to all your customers. T , 
a maze of details and ? New York. 
4. Completely co-ordinated electric equip- 
d : ment for your machines. 
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CASE STUDIES OF CO-OPERATION IN BUILDING BETTER MACHINES—NO. 1 


How G-E Motors Help Build 
Compactness and Efficiency into 


These Self-contained Motorcompressors 


i lew Ingersoll-Rand Company, recogniz- 

ing a long-existing need for a compact, 
self-contained compressor unit, called upon 
G-E motor engineers for help in making a 
built-in — motor design for a new two- 
stage, air-cooled compressor. 


Designers and motor engineers, working in 

close co-operation, were able to determine 

the right motor for the machine from a 

study of its load characteristics. Because 

General Electric was able to supply a motor 

that met exactly the requirements of the 

compressor, overmotoring and misapplica- 

tion were avoided, and a considerable 

saving in power costs was made possible for COMPACT RELIABLE 
users. And the elimination of a coupling EFFICIENT 


Ingersoll-Rand Motorcompressor equipped 
with a built-in G-E induction motor 


and subbase under the motor resulted in a 
compact, easily installed, trouble-free unit. 


There are undoubtedly many ways in which 
your company, too, can profitably adapt 
G-E motors to its machines. Motors for 
end-shield mounting, for vertical drive, or 
for low-speed operation are stand- 
ard G-E units with which you can 


build compactness into your prod- 
Whether you mount a G-E motor on your machine : 


, ’ +s 5 a 
or put your machine on the motor, you can count | apt ucts. And you will like the service 


on frame rigidity. Here’s one test that proved it: oo , : a ; 
500 pounds applied to the shaft extension of an in- We and co operation General Electric 


duction motor produced a deflection of only g ives you. General Electric 
16/1000ths of an inch—proof that the frame is GE MOTORST ‘ 
strong and rigid | PASS ACL esys | Company, Schenectady, New York. 
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WASHING MACHINE ASSEMBLY 





(Continued from page 57) 

completed assembly ready for attachment by a hinge pin 
to the main housing. The pump is a light centrifugal 
type arranged for friction drive from a rubber-faced 
pulley on the motor shaft. 
and includes the insertion of shaft bushings and the 
shaft with its impeller and the bolting the halves of 
the case together with a gasket between. This complete 
sub-assembly is attached to a stamped bracket pro- 
vided with a shaft and control lever and arranged for 
attachment to the gear case cover and by a hinge pin to 
the pump bracket. When in place, the complete driving 
mechanism enters a test house covering the next two 
stations the line, the tested 
adjusted. 


Assembly is done by girls 


on where unit is and 

On the test bench, the motor 1s connected to a power 
source and the mechanism is driven to make sure that 
it Operates quietly and that the friction load, which is 
measured by the watt input to the motor as registered 
by the meter provided, comes within the required limits. 
Testers make the final adjustment of the screw position- 
ing the worm thrust ball and lock this screw with the 
lock nut provided. They also adjust and lock the tube 
which houses the wringer drive shaft and assemble the 
bevel gear to the top end of this shaft. In these adjust- 
ments they are guided by the wattmeter readings, and 
the adjustments made are such as to minimize the fric- 
tion load. When assemblies pass this test they continue 
along the line and are bolted in place in the welded 
supporting frame, after which the tub and its drain 
fittings are set in place and fastened. An activator 
is then put in place, the tub is filled with hot water 
and cloths, such as to simulate a normal charge in 
family washing, and the washer is operated for a total 
of one-half hour as if in normal use. 


SS ara 


This functioning 
test continues as the washers move toward a final test 
house where they receive a final running test and are 
checked for quietness in a sound-proof room. 

Prior to this test, however, a wringer, which is as- 
sembled on benches especially equipped for the purpose 
next to the main assembly line, is put in place. 


 . of the wringer is a comparatively 
simple procedure and consists chiefly in bolting 
various units together, putting the rolls, bearings and 
other operating parts in place and finally adjusting the 
operating and release mechanism so as to function as 
required. Assembly is done on benches which are fitted 
with simple holding fixtures, where required, and with 
electrically driven equipment for tightening screws and 
nuts. As on other assembly benches, the small parts 
required are placed in bench bins where most con- 
veniently reached by the operators and large parts are 
supplied in racks or tote boxes conveniently placed. 
As the assembly proceeds, the units are passed along 
or across the assembly benches, finally reaching the 
test stand at which they are subjected to a test simulat- 
ing a wringing operation more severe than any they are 
likely to encounter in service. 

After passing the final test, the water and test load 
are removed and the completed washer reaches the 
end of the assembly line ready for crating and shipment. 
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to Build G-E Instruments 
into Your Machines 


T HAS PAID other manufacturers and it will 
pay you to specify G-E instruments on 
your machines. Our engineers will be glad to 
modify a standard instrument to meet your 
requirements. Or, if you have unusual problems, 
they will work out a new design. 
Why not take advantage of the G-E facilities 
and make General Electric your 


Headquarters for Electrical Measurement 
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PHOTOELECTRIC 
MEANS AUTOMATIC 


Compact, inexpensive, easily installed K1 relay 


N modern machine design, automatic opera- 
tion is ordinarily provided wherever possible. 
Automatic operation is easy to obtain with a 
G-E photoelectric relay, since merely interrupt- 
ing or varying the intensity of a beam of light 


can be made to actuate the control. 


Photoelectric Relays for Every Job 
The dozens of different types of photoelectric 
relays—self-contained units, and units with sepa- 
rately mounted phototubes—enable the designer 
to obtain almost any speed or sensitivity that 
he desires. Simple, compact, and easily adjust- 
ed, they are excellently suited to machine- 


tool use. 


Why not write today for information on the 
many types of photoelectric relays and their 
applications? This information will help you 
to select exactly the right relay the next time 
you have a problem of automatic operation. 


General Electric Company, Schenectady, N. Y. 
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MOTOR MEETS MANY NEEDS 


(Continued from p. 35) 





from the number of field poles associated with the 
synchronous motor element, and the frequency of the 
power supply. The torques developed at these lower 
speeds are such that the load on the motor can be varied 
appreciably without changing the motor speed. 
Sub-synchronous shaded pole motors generally are 
of the induction reaction type, that means the sub-syn- 
chronous characteristic of the rotor is obtained by 
armature (or rotor) reaction. Assuming, as an ex- 
ample, a two pole field structure with a squirrel cage 
type of armature placed into it, and a 60 cycle power 
supply ; a sub-synchronous speed of 1200 rpm. would 
be desired. The armature, then, has to be so designed 
that it produces a pulsating reactance at a frequency 
which enables the motor to develop synchronous torque 
at 1200 rpm. which is a third of the true synchronous 
speed of this motor as determined by the number of 
field poles. This motor would have slight synchronous 
properties also at 900, 600, and 300 rpm., although 
the 1200 rpm. speed is the predominating one and the 
only speed at which the load might be entirely removed 
without any increase in speed. Other sub-synchronous 
motors, known to be on the market, operate at speeds 
of 600 rpm. and 900 rpm. The power output which 
these sub-synchronous motors deliver is but little, how- 
ever, still large enough to make them widely useful. 


4. Reversible shaded pole motors. Another modi- 
fied form of shaded pole motor is represented by the 
reversible shaded pole motor. The ordinary shaded 
pole motor cannot be built so that the direction of 
rotation on the output shaft, once fixed, can be reversed. 
No matter how the leads are connected to the line, 
the rotor always runs in the same direction. There 
are, however, three ways to achieve reversibility of 
rotation on a shaded pole motor. First, by using two 
sets of field coils, one for clockwise and the other for 
counter-clockwise rotation. In that case half of the 
field always lies idle. Second by using two sets of shad- 
ing coils and third by employing a distributed winding 
arranged in such a position to the shading coils that 
it receives clock or counter-clock starting impulses from 
them, and still is excited in its entire size, a fact which 
makes this type of motor more efficient. 


5. Torque motors, with shaded pole starting. 
When an application exists where running performance 
is of little cr no concern and only quick and strong 
starting torque is required, and when furthermore the 
motor is most of the time in stalled condition, then 
again the shaded pole motor answers the purpose. It 
is the shaded pole torque motor which can withstand 
stalled condition for an indefinite length of time and 
which provides a much better starting torque than the 
ordinary shaded pole motor does. 

The vulnerable points in the performance character- 
istics of shaded pole motors are no doubt their relative- 
ly low running and starting torque. Fortunately, how- 
ever, these weak features can be overcome and the 
torque output of shaded pole motors multiplied by use 
of a gear reducer. 
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NOW OFFERED 


to the manufacturer of 


electrically driven 


equipment whose wiring 


must stand 


extraordinary conditions 


LAMENOL is a new, synthetic, rubber- 
F like compound that is radically different 
from any heretofore available. It has practically 
all the qualities required in a cable insulation 


and finish. 


@ Flamenol is flameproof. It is highly re- 
sistant to moisture, acids, alkalies, and oil. 
It has remarkable long-aging qualities, and is 
also strong dielectrically and mechanically. For 
the time being, however, its use is limited to 
600-volt service. 


® Investigate Flamenol cable for the wiring 
of high-grade equipment—such as machine 
tools —for battery, coil, and motor leads — 
and for any use where its properties are the 
only ones that fully meet conditions. 


@ But ote: Flamenol insulated cable costs 
more because it does more. Yet it may be the 
answer to many a wiring problem that has 
long been troublesome, and our engineers will 
gladly work with a manufacturer to determine 
if Flamenol is that answer. Address nearest G-E 
sales office, or General Electric, Dept.6B-201, 
Schenectady, N. Y. 


520-114 
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Major Events of the Month 


MACHINE TOOL BUILDERS 35th CONVENTION 
“Any restriction, economic or political, that diverts 
the attention of the machine tool builder from his pri- 
mary function of designing and supplying needed indus- 
trial equipment is a drag upon progress,’ Clayton R. 
Surt, president, Pratt & Whitney division of Niles- 
Bement-Pond and president, National Machine Tool 
Suilders Association, told the 35th annual convention 
of the latter organization in Chicago early last month. 
Mr. Burt contended also that “production must be 
stepped up to a faster rate than has heretofore been 
possible.” 

Numerous other policy and technical discussions were 
heard. Speakers included Howard W. Dunbar of the 
Norton Co.; J. Roy Porter of Marshall & Huschart 
Machinery Co.; C. S. Craigmile of Belden Mfg. Co.; 
and Robert M. Gaylord of Ingersoll Milling Machine 
Co. 


EMPLOYMENT AND WORKERS’ EARNINGS RISE 
Employment in the electrical manufacturing industry 
increased nearly 1.8 per cent from February to March, 
1937; total man-hours worked rose 2.5 per cent, and 
total payrolls advanced 3.8 per cent, according to the 
National Industrial Conference Board. 

Average hourly earnings of wage earners in the elec- 
trical manufacturing industry were 70.0 cents in March, 
as compared with 69.1 cents in February, and 66.6 cents 
in March, 1936. In the 25 manufacturing industries 
for which the Conference Board compiles monthly 


BUSINESS GAINS CONTINUE 


Progressive 
improvement is 
shown by the 
Department of 
Commerce fig- 
ures for elec- 
trical manufac- 
turing activity. 
Most recent 
data, those for 
the first quarter 
of 1937, indi- 
cate a gain of 
21 per cent 
over the pre- 


ToTat DOLLAR VALUE 


ceding quarter 
and more than 
80 per cent 
over the corre- 
sponding peri- 
od of last year. 
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SELF-STARTING SYNCHRONOUS 
V | 


ons 


Performance of timing 
apparatus depends pri- 
marily on the motor... 
therefore specify 
Haydon! 


HAYDON MANUFACTURING CO., INC. 


14H 


(75 Ounce Inches P 


410 VOLT 60 Cy: A: 


ORSEPOWER 


er finute) 
a 9 WATTS 








@ This hysteresis shaded pole type 
Haydon motor is particularly adapt- 
able for industrial clocks, time switches, 
recording instruments and advertising 
displays. Synchronous self-starting, 
compact and easily mounted, it is de- 
signed to operate where starting and 
running torque must be maintained 
indefinitely. Information and quota- 
tions on your output speed require- 
ments for various voltages and fre- 
quencies on request. 


Waterbury, Connecticut 











Convenience 
Suspension 

Construction 

Ornamentation 


BEAD CHAIN* 


IDENTIFIES 







For - 


GOOD LIGHTING EQUIPMENT 
9 


THE BEAD CHAIN MANUFACTURING CO. 


* TRADE MARK REG. 
U. &. PAT, OFF. 
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ELECTRIC HEAT 


MAKES BETTER PRODUCT 
—AND MORE SALES 













































Insulation — 
Tin Sheet 
Container Wall 


G-E Calrod Unit 


AN 


— 






MPROVED packaging made possible by 
electric heating units built into the packag- 
ing machine increased, by leaps and bounds, 
the sales of the E. W. Rose Company, Cleve- 
land, manufacturer of Zemo ointment. 









Zemo is solid at ordinary temperatures; when 
heated, it flows and neatly fills the containing 
tins. The ointment must be sterile; when 
handled with electric heat, it remains clean 
and pure. 


General Electric Calrod heating units, built 
into the walls of the batch container and ap- 
plied to the pipes that carry the ointment to 
the filler heads, maintain the proper tempera- 
ture. Being built in, they are neat; and being 
electric, they are easily controlled. 


The old method of packaging consisted of a 
cold fill and had a tendency to smear the con- 
tainers and lids. The new method makes a clean 
fill and leaves the package unsoiled. Sales have 
increased as a result. 


G-E heating units may prove an inexpensive 
and convenient means of applying heat to your 
machines. For information, write to the nearest 
G-E sales office or to General Electric Company, 
Schenectady, New York. 


GENERAL @ ELECTRIC 


TUBES ace oe 
\ 
wie vou 


for Everything Electrical 


INSUROK 


the Superior Plastic 


In a wide variety of standard forms, special 
shapes, and punchings, INSUROK, the most 
versatile plastic, offers many advantages to 
the electrical industry to improve all types of 
products in structure and appearance. Highly 
dielectric, constant in physical and chemical 
characteristics, INSUROK can be fabricated 
with ease in your plant or delivered in fin- 
ished form ready for assembly . . 
your exact specifications. 


RICHARDSON TECHNICAL SERVICE 


The facilities of the Richardson Design, Research and 
Engineering Departments are available, without cost or 
obligation, to assist in the application of INSUROK and 
other Richardson fabricated plastics to your product. 
Details will be sent on request. 
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MAJOR EVENTS OF THE MONTH 


figures, average hourly earnings were 65.9 cents in 
March, 64.2 cents in February, and 61.1 cents in March 
a year ago. 

Average weekly earnings in the electrical manufac- 
turing industry amounted to $28.00 in March, 1937, as 
compared with $27.46 in February, a gain of nearly 
2 per cent. These figures compare with average weekly 
earnings of $25.33 in March, 1936. In the 25 manufac- 
turing industries reporting to the Conference Board, 
average weekly earnings were $27.49 in March, $26.68 
in February, and $23.67 in March, 1936. 

The average work week in the electrical manufac- 
turing industry in March was 40.0 hours, which com- 
pared with an average of 39.7 hours in February, and 
38.0 hours in March, 1936. In the 25 manufacturing 
industries as a whole the work week averaged 41.7 
hours in March, 41.5 hours in February, and 38.7 hours 
in March, 1936. 

According to studies made by the National Associa- 
tion of Manufacturers, national figures show employ- 
ment in all classes of manufacturing industries to have 
reached the highest level since the depression began. 
The report of this association, issued late in April, 
showed approximately 11,000,000 persons to have been 
on payrolls as of April 1, about the same number as 
in 1929, and showed that between February 15 and 
March 15 this year, 305,000 jobless persons had been 
put to work. The Federal Reserve Board, its data de- 
rived from customary governmental sources of informa- 
tion, has reached the same conclusion regarding 
employment. 


PRODUCT SALES REPORT 

Radios. Sales of radio receiving equipment continue 
at a remarkably high rate in spite of the record-break- 
ing 8,000,000 set total for 1936. Higher manufacturing 
costs, estimated to approximate 10—15 per cent, may 
cause some let-down before the end of the year. 

Finishes. Sales of paint, varnish and lacquer dur- 
ing March were valued at $37,800,000 as compared with 
$29,700,000 in February and $29,900,000 in March last 
year, according to reports from 579 establishments to 
the Department of Commerce. Total sales for the 
first quarter in 1937 were $97,800,000 against $73,- 
900,000 in the same period of 1936. 

Refrigerators. Domestic sales of household electric 
refrigerators totaled 327,922 units, with a value of $28,- 
688,000, in March as compared with 247,647 units 
($20,628,000) in March, 1936 and 194,252 units ($15,- 
005,000) in March 1935 according to the National 
Electrical Manufacturers Association. For the first 
three months in 1937 sales were 715,871 units ($61,- 
514,000) compared with 519,573 units ($42,554,000) in 
the first quarter of 1936. 

Washers. Shipments of household washing ma- 
chines hit a new all time high in March and for the 
first quarter of 1937, according to the American Wash- 
ing Machine Manufacturers Association. March ship- 
ments totaled 189,393 against 170,176 a year ago, an 
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A Real Hot Soldering Iron 


Good soldering requires adequate and uniform 
heat at the tip of the soldering iron. It is on 
that basis, plus ruggedness and long life, that 
leading automotive and electrical appliance 
manufacturers are using 


SACKSON SOLDERING IRONS 


And the makers of those irons, Jackson Electro 
Corporation, safeguard their own guarantee by 
utilizing the uniform-heat wire .. . 


“TOPHET” 


A PRODUCT OF 
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Still another endorsement b 


=i, WILBUR B. DRIVER CO. 
required temperature formerly GILBY WIRE COMPANY 
NEWARK, NEW JERSEY 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


TTTTATRTTTTTT 





GRAY PORCELAIN 





They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 
























Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 
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Send us vour 
inquiries 


THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 


CD PC) sos aWViN 


JUNE, 1937 


Send for Complete Catalog No. 100ME, ae compte information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME 


Name 





Address 











The “Jefferson’”’ name on radio transformers 
has become recognized as the stamp of excel- 
lence in design and construction . . . Jefferson 
engineers have contributed toward the prac- 
tical application and improvement of small 
transformers for many other purposes also! 


— @ Oil Burners 
@ Street Lighting 
@ Neon Signs and Illumination 
@ Signal Systems 
@ Mercury Lamps 
@ Relays 
@ Temperature Controls 


@ Motor Controls, etc., etc. 


And Jefferson production facilities match 
Jefferson research and engineering facilities 
—truly maintaining leadership in the special- 
ized small transformer industry. 


If you have need for small transformers for 
secondaries of thousands of volts—or extra 
low voltages—let Jefferson Electric engineers 
make recommendations. JEFFERSON ELEC- 
TRIC COMPANY, Bellwood (Suburb of 
Chicago), Illinois. Canadian Factory: 535 
College St., Toronto. 
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increase of 11.28 per cent. Shipments in the quarter 
totaled 460,681, an increase of 10.7 per cent over the 
first quarter of 1936. Ironer sales in the quarter 
totaled 49,887, an increase of 7.1 per cent over 1936. 

Air conditioners. Record-breaking sales of air 
conditioning equipment are announced by the Air Con- 
ditioning Manufacturers Association. The March total 
was greater than that for the best quarter in 1936, 
totaling $17,137,000. This compares with $5,531,000 
in March, 1936, an increase of 209.8 per cent. Sales 
in the first quarter of 1937 totaled $31,648,000 com- 
pared with $11,006,000 in the corresponding months 
of 1936 an increase of 187.5 per cent. 

Oil burners. Shipments of oil burners during 
March totaled 14,428 units compared with 9,828 units 
in February and 8,931 units in March of last vear, ac- 
cording to the Department of Commerce. 

Stokers. Domestic household stoker sales during 
the month of March totaled 4,923 as compared with 
2,694 in February and were more than double the unit 
sales for March 1936, Total first quarter sales of 
such equipment 10,133. 

Machine tools. Strong demand for machine tools 
continues and preliminary April figures show the in- 
dustry output as exceeding that for March. According 
to the early, and therefor incomplete figures, of the 
National Machine Tool Builders Association, April 
will prove to have been the highest for that month since 
the index of the N.M.B.A. was started in 1919. Esti- 
mates, based upon unfilled orders, indicate a continua- 
tion of the high production rate during 1937. 


MEETINGS AHEAD 





Edison Electric Institute. Annual meeting, June 
1-4, Chicago, Il. B. F. Weadock, 420 Lexington Ave., 
New York, N. Y. 

Radio Manufacturers Assn. Annual convention, 
June 8-9, Chicago, Ill. Bond Geddes, 1317 F St., N.W., 
Washington, D. C. 

Radio Parts Manufacturers National Trade 
Show. June 10-13, Chicago, Ill. Bond Geddes, 1317 F 
St., N.W., Washington, D. C. 

American Institute of Electrical Engineers. Sum- 
mer convention, June 21-25, Milwaukee, Wis. H. H. 
Henline, 29 W. 39th St., New York, N. Y. 

American Society of Heating and Ventilating 
Engineers. Semi-annual meeting, June 23-26, Swamp- 
scott, Mass. A. V. Hutchinson, 51 Madison Ave., New 
York, N. Y. 

Associated Municipal Signal Services. Annual 
convention, June 28-30, Elizabeth, N. J. Wm. F. Frank- 
lin, 420 Lexington Ave., New York, N. Y. 

American Society for Testing Materials. Annual 
meeting, June 28-July 2, New York, N. Y. C. L. War- 
wick, 260 S. Broad St., Philadelphia, Pa. 

Great Lakes Exposition. Until Sept. 6th, Cleve- 
land, Ohio. Hill and Knowlton, Builders Exchange 
Bldg., Cleveland, Ohio. 
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“GRADE A” 
IN CERAMICS 


With half a century of ceramic 
experience to draw upon, General 
Ceramics Steatite products are 
highly developed for application 
to electrical devices. ® Small in- 
sulating details of General Ce- 
ramic Steatite for low voltage in- 
sulating requirements are strong, 
high in insulating value and are 
precisely made. Bushings, studs, 
terminal sleeves, contact pushers, 
and a wide variety of parts, auto- 
matically produced at reasonable 
prices are available. ® Obtain the 
facts about General Ceramics 
Steatite. It's “Grade A” in the 
ceramic field! 





GENERAL CERAMICS COMPANY- RCA BUILDING - NEW YORK 
DIELECTRIC PRODUCTS CORPORATION Acetcng Ayes 246 CUSTER AVENUE JERSEY CITY -W-1: 
“es 


ELECTRICAL MANUFACTURERS 
HAVE STANDARDIZED ON 
THIS MODERN SOLDERING UNIT 


Vi) 7:18 THERMO-GRIP PLIERS 


SAFE—no open flame. For applying or 
removing wire connectors and lugs, solder- 
ing or unsweating joints, making stator 
connections, sweating copper pipes and 
fittings, etc. Holds work and heats quickly 
on both sides at same time; compact—can 
be used in close quarters. Does not burn 
insulation. 


HERE ARE A FEW USERS — | 


Cutler-Hammer Co. 

Crouse-Hinds Co. 

Emerson Electric Mfg. Co. 

General Electric Company 

Pennsylvania Transformer Com- 
pany 

Square D. Company 

Wagner Electric Co. 

Westinghouse Electric Manufac- 
turing Co. 


Free Trial Offer 
IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Ave., Sycamore, Illinois 
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EQUIPMENTS 


MADE BY 


HASKINS 


FOR SETTING 
SCREWS and NUTS 


Assembling Toy Locomotives 
Hafner Mig. Co., Chicago 


For parts assembly work this direct drive bench type unit af- 
fords substantial savings . . . especially where the assembly 
operation requires that the parts be held in the hands of the 
operator. If you make a product where screws and nuts (up 
to and including No. 10) are applied, you will be interested 
in our booklet describing the Haskins Method of Power Driv- 
ing. Write toR. G. Haskins Co., 4657 W. Fulton St., Chicago. 


HASKINS Equipment is Standard Equipment 
in Hundreds of Industrial Plants. 


askins 


POWER SCREW DRIVERS 
with Greater Adaptability 
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BETTER ELECTRIC LAMPS 

According to the recent announcement of J. E. Kewley, 
vice president of the Incandescent Lamp Department of 
General Electric, perfection of a new high-efficiency 
tungsten filament will increase the light output of in- 
candescent lamps 10 per cent without the use of any 
additional electrical energy. 

This development, hailed by illumination engineers 
as an outstanding forward step in tungsten filament 
lamps, will, it is estimated, save the public $16,500,000 
on its lighting bill this year. The lamp is of the double 
coil filament type. When installed the filament is 
mounted as a cross bar between two lead-in wires with 
one support in the center instead of being looped 
around three supports, as was the practice with older 
types of coiled filaments. The new lamp will be gas 
filled with a mixture of nitrogen and argon. 

The new development, according to Mr. Kewley, will 
substantially increase lamp manufacturing costs but the 
resultant improvements in the quality of the lamps will 
be passed on to the public at no increase in prices. 


I. R. E. HEARS OF TELEVISION PROGRESS 

New television projection tubes capable of producing 
televised scenes brightly on a relatively large screen 
were described before the Institute of Radio Engineers 
at its convention in New York early last month by 
Messrs. Zworykin, Painter and Law of the Radio Corp. 
of America’s laboratories. The new tube, about 18 in. 
in length, produces an image 1% x 2'% in. on its 
fluorescent screen and this image is so brilliant that a 
simple optical system will project it on an 18 x 24 in. 
screen with brightness which compares favorable with 
home motion pictures. Thus, practical commercial 
television comes one step closer but remains with its 
major problem unsolved; that of sufficiently reduced 
cost for transmission facilities and pick-ups to make 
television widely possible. 

Among other significant discussions at the I.R.E. 
convention was that of W. G. Wagener of the RCA 
Laboratories who told of an important step toward the 
“colonization” of a recently penetrated frontier of radio 
frequencies. Mr. Wagener related the creation of new 
sending tubes designed to produce unusually large 
power on radio wave lengths, whose use will provide 
perhaps thousands of new channels for new radio 
services. On a wave length of 3 meters the new water 
cooled tube described by Mr. Wagener can generate 
700 watts of power and on 1! 
500 watts. 

The water cooled tube is so small that its size seems 
incompatible with the power produced. However, the 
efficiency of the device is due to this feature of small- 
ness since the use of elements of larger areas would in- 
troduce electrical capacity effects that would render 
it less effective on very short wave lengths. In the 
new device the grid is spaced only 0.06 in. from the 
cathode. 


4 meters it can supply 
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How about 


2 SPECIAL 
your order? STUDS 
We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 
May we quote you on your SCREW NUTS 
order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 


AUTOMATIC 
ELECTRIC 








A WIDE VARIETY OF TYPES 
FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty 
types, mechanical locking types, polarized relays, etc., 
etc. Available for operation on D.C. or A.C. circuits, 
any voltage, any contact combination. 


Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 
complete illustrated catalogs. 
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1019 WEST VAN BUREN STREET ___ CHICAGO 
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Raytheon Industrial RectsFilteR. AC input 440 


Illustrated 
volts, 60 cycles, 3 phase. DC output 230 volts, 18 amperes. 
Tubes Raytheon CK-88. Raytheon Industrial RectiFilteRs are 


available in a wide range of sizes and capacities. 





Raytheon Industrial RectiFilteRs bring to all users of direct 
current the economy and dependability that have made recti- 
fiers the standard method of furnishing DC power for radio 
equipment, theatre sound installations, telephone systems, etc. 


RectiFilteRs have no moving parts. They cannot wear out. 
Their operation is quiet. Maintenance costs are limited to the 
occasional — and inexpensive — replacement of tubes. Their 
efficiency is higher; their first costs lower; their installation 
simpler than other equipment for changing AC to DC. 


Standard models are available for the operation of: 


Magnetic Chucks Control and Signaling Devices 
Magnetic Separators DC Office Machinery 
Magnetic Brakes DC Motors 


Chemical Equipment DC Lamps and Arcs 


New Raytheon Industrial Rectifier Tubes. Interchange- 
able with other makes of the same rating. Three standard 
sizes, 250 volt, 3, 6, and 15 ampere, full wave. Exclusive 
cathode construction insures long life. 


We can give you specific information about RectiFilteRs to meet your needs if you 
send us a description of AC power avatlable and your DC requirements. Write 
for Bulletins DL 48-174Mand DL 48-175 M describing Raytheon RectiFilieRs 
and Raytheon Industrial Rectifier Tubes. 


RAYTHEON 


MANUFACTURING COMPANY 
Electrical Equipment Division 
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REGULAR ENAMEL VEGA CHROMOXIDE. 


VEGA 


gives 
niform Insulation 


on STRIP 


@ The value of Vega Chromoxide insulation is 
immediately apparent when applied to strip or 
flat type conductors. Vega Chromoxide insula- 
tion adheres perfectly and evenly to the corners 
as well as the flat. This characteristic of Vega 
Chromoxide makes possible a refractory insu- 
lated strip of high quality as a substitute for 
other insulations. 


In all installations, Vega Chromoxide replaces 
regular enameled wire with an increase in insu- 
lating efficiency, as well as a space factor saving. 


If temperature is a problem, if you want a 
strip that can be operated continuously at 
temperatures well above class “A” limits, in- 
vestigate Vega Chromoxide. Available in sizes 
up to half-inch width. Correspondence invited 
on larger sizes. Complete specifications and 
samples for test will be sent on request. 


Made by AMERICAN ENAMELED MAGNET WIRE 
COMPANY, Port Huron, Michigan. Manufacturers of 
ENAMELED MAGNET wire ... ANTENNA wire... 
ANNUNCIATOR wire... AUTOMOTIVE cable... 
BARK COPPER wire ... FLEXIBLE cords .. . LAMP 
cord .. . RADIO wire ... RUBBER COVERED wire 
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ENERGY OUTPUT DROPS SLIGHTLY 

For the week ending May 8, the Edison Electric Insti- 
tute reports a production of energy by electric utility 
companies of 2,176,383,000 kw-hr., a gain of 12.8 per 
cent for 1937 over the corresponding week of 1936. 
This figure compares with 1,928,803,000 kw-hr. for 
the same week of 1936 and 1,698,178,000 kw-hr. in 
1935. For the four weeks ending May 8, the output 
totaled 8,731,509,000 kw-hr. which compares with 


»>—79 


8,734,522,000 kw-hr. in the previous four weeks. 


ON THE LABOR FRONT 
Century Electric Company employees have voted 841 
to 520 in favor of their representation in collective bar- 
gaining with their employers by the Committee for In- 
dustrial Organization union. 

Westinghouse Electric and Mfg. Company has been 
requested by the United Electrical and Radio Workers 
Union to cooperate in employee elections under the 
Wagener Act. 

Wagner Electric Corporation has announced its con- 
sent to the National Labor Relations Board to hold an 
election to determine whether or not the United Elec- 
trical and Radio Workers Union shall represent its em- 
ployees in collective bargaining. 

Negotiations are still under way between representa- 
tives of union employees of the Emerson Electric Mfg. 
Company and company officials. 

Employees of the Philadelphia Storage Battery Com- 
pany, Philco Radio and Television Company and Baldor 
Electric Company have been reported on strike during 
the past month. 


THE WESTINGHOUSE MACHINE TOOL FORUM 





Deep in the details of a possi- strand Machine Tool. With 
ble product improvement; his back to the camera is D. C. 
Joseph Bohm of Gardner Frost of Mattison Machine 
Machine; R. H. Clobes and Works. See also ELECTRICAL 
D. W. Dean of Westinghouse MANUFACTURING, May 
and B. Granberg of Lund- 1937. p. 136. 
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Compressed 
Electrical 
Products 
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Stokes ‘R" Single-Punch Press 

















Pe ed 


(Life testing apparatus) 


The Transtat is a continuously 
variable auto-transformer which 
permits smooth control of voltage 
without interrupting the circuit. 
High efficiency, good regulation, 
great flexibility. Economical in 
cost and operation. For Control- 
ling: 1. Voltage 2. Speed 3. Heat 
4. Illumination. Used in Conjunc- 
tion With: 1. Rectifiers 2. Vacuum 
Tubes 3. Testing Equipment 
4. Motors 5. Lamps 6. Heating 
Devices 7. Laboratory Apparatus. 


AMERICAN TRANSFOR MER CO., Newark, N. J. 
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Transtat Etegulator 
Wins in gruelling life test 


Amertran’s Type “TH” Tran- 
stat Regulator survived, under 
full load, 800,000 revolutions on 
this specially built testing ap- 
paratus. This is more service 
than would be required in a 
Stand- 


ard Motor Brushes were used in 


lifetime of normal use. 


the test and no appreciable 
wear to either brushes or com- 


mutator was noticed. 


Transtat 
without case 


QUALITY TRANSFORMERS SINCE [901 
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NON-CERAMIC (at left above) 


Carbon Resistance Discs 

Alloy Magnets 

Oilless Bearings from graphite mixture 

Automotive Starter Brushes 

Automotive Starter Brush with wire inserted 
by compressing machine (usually a 
separate operation) 

O'lless Bearings from metallic mixture 

Adjustable lron Cores 

Tungsten Contact Points 

Radio Resistors (from a variety of materials) 

“Getter” tablets (for removing residual gas 
from radio tubes) 


What About 
Y our Product? 


The illustration shows typical electrical prod- 
ucts or parts, automatically compressed on 
Stokes Tablet Machines from a variety of 
materials such as carbon and copper powders, 
ceramics, etc. See list below. 


There are many similar products that can be 
more satisfactorily produced by compressing 
than by the methods now being used and we 
offer the facilities of our demonstration 
laboratory, staffed with experienced engi- 
neers, to assist in determining the possibilities. 


A number of the applications listed were 
first made commercially practical in our 
laboratory. Consult us on your products 
and receive the benefit of over 40 years 
experience. 


THESE PRODUCTS WERE COMPRESSED ON STOKES MACHINES 


CERAMIC (at right above) 


Mercury Containers for noiseless wall switches 

Porcelain Bushings 

Variable Resistor Units 

Coil Ends 

Socket Bases 

Fish Tail Beads 

Spacer Discs for radio tubes 

Terminal Blocks 

Glass Beads for holding leads of miniature 
bulbs 

Spacers for radio power tubes 

Telephone Lightning Arresters 


Write for further information 


FJ§tokes MACHINE CO. 


Chemicai and Special Process Equipment 


5996 TABOR ROAD, 


* 


OLNEY P. O., 


PHILADELPHIA, PA. 
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APPLICATIONS 


An imposing list of manufaec- 
turers of electrically operated 
equipment specify Triplett in- 
struments. Whether the final 
choice is made on the basis of 
accuracy of measurements, de- 
pendable performance over 
long periods of time or on the 
basis of improving the appear- 
ance of the finished product, 
Triplett is the logical answer. 
Large stocks maintained in 

all popular sizes and ranges. 





Eleetrieal Instruments 


Triplett manufactures a complete line 
of measuring instruments for radio, 
electrical and general industrial pur- 
poses. both standard and custom built. 
If you have an electrical instrument 
problem, write to Triplett. 


Fe et a ae 
1 The Triplett Electrical Instru- 
ment Company I 
' 316 Harmon Ave., Bluffton, ! 
! Ohio i 
' 1 
, Without obligation, please send 
, your instrument catalog 7 
' 
! i 
Name 
| | 
} Address j 
| City State ! 
' i 
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AT THE CROSS -ROADS 


When several leading makes of motors, 
including the Leland, meet at the cross- 


roads of trade and only one can pass y : 
de: liclend mast Laaiadile site the ; Tungsten is one of the best of materials for elec- 



















right of way. : 3 trical contacts, yet, to be successful, the metal 


That is just another way of informing the 5 must be made for its intended service. And the 
motor buying public that the Leland same grade that performs perfectly in one circuit 
motor makes the highest acceptance : 
score of all when among the makes [ie 
considered. ee above. 

3 eo Intensive research in all contact materials— 


will fail in another, as shown in the photograph 


This, taken from a recent impartial | 7 : 
survey to determine the relative accept- | > tungsten, molybdenum, silver and precious 


ance strength of the leading makes, was a F : metals—enables Fansteel to reeommend suitable 
based on the number of transactions : 


: 3 . : Pe contacts for any purpose. 
in which the{Leland was involved. C di itive 


: Turn your contact problem over to Fansteel 
Investigate the Leland motor. 


It belongs on your appliance. 


THE LELAND ELECTRIC CO. 
DAYTON, OHIO 


Canadian Cable ‘ , \ 

Address Address F 

Toronto Lelect ; A N by E- E L 

| METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


TANTALUM .. . TUNGSTEN . . . MOLYBDENUM 
ACID PROOF EQUIPMENT . TANTALUM CARBIDE 
ABRASION RESISTING ALLOYS . . . . COLUMBIUM 


SGT 
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engineers, who will submit recommendations 


based upon careful studies and repeated tests. 


TAYLOR 





“MARK TIME!” 


Bearings for a ‘‘Mark Time’’ switch mechanism. 
Imperative were clean knurling and threading, 
concentric diameters, square shoulders, accurate 
taper. Tolerances of .0005 to .001 observed relig- 
iously. A job that had to be (and was) in keeping 
in every detail with the fine mechanism used in 
‘‘Mark Time’”’ products. If you are interested in 
parts that square with highest fabrication standards, 


SEND FOR THE PECK CATALOG 
of springs and screw machine parts. 
Particular (yes, exacting) people 
find in it just the data they want. 


a ee 


PECK SPRINGS 


| AND SCREW MACHINE PARTS 
| The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 





®VULCANIZED FIBRE 
®PHENOL FIBRE 
® TAYLOR INSULATION 
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t Taylor offers a complete insulation 

h service to the modern Electrical 
Manufacturer. 

o Taylor Laboratory Controlled pro- 

is 


] duction in the world’s most modern 
” | MODERN VALVE HANDLES | mill of its kind — provides positive 
r | OF MOLDED PLASTIC uniformity of quality. 


1s Ideal heat insulating qualities; color for appearance Taylor “Planned Service” geared 
| and easy identification; ready adaptability to the ‘cul . 
requirements of modern design—these characteristics fo your particular requirements — 


-scar hagprves plastics the favored materials for valve whether large or small, standard 
The Dunham valve here illustrated is a_ striking or special — insures _ unfailing 
example. The inside knurling permits the indicator source of supply, with prompt 


to be set instantly at the proper position, regardless ‘ : me 

of how the valve may be seated. The cap of bright deliveries permitting you to 
red identifies the Dunham valve as far as it can be . . : 
seen. And its handsome, modern design, by Barnes operate with smaller inventories. 
& Reinecke. gives the product real eye appeal. . ‘ : 
Ask about this unique service. 
Produced by Chicago Molded, of course. May we 
help you with your plastic molding problem? 


CHICAGO MOLDED PRODUCTS 


CORPORATION 
2144 Walnut Street Chieago, Il. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PA. 
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(A) Generation 


1 (2,076,060) 
tal Holder. 

2 (2,076,464) Ac. Generator. 
3 (2,076,962) Regulating De- 
Using Copper Oxide Recti 


Cr 


Piezoelectric 


A 
ys 
A- 
A 
vice 
hers. 

A-4 = (2,077,204) 
Oscillating Crystal. 

A-5 (2,077,742) Homopolar Dy- 
namo Machine. 

A-6 (2,077,981) Generator Stru: 
ture. 

A-7 (2,078,164) Totally En- 
closed Dynamo Machine. 

A-8 (2,078,229) Mounting for 
Piezoelectric Elements. 

A-9 (2,078,284) Self-Leveling 
Mounting for Piezoelectric Ele- 
ments. 

A-10 (2,078,376) Generator Con- 
struction. 

A-11 (2,078,668) Low-Loss Dy- 
namo Machine. 

A-12 (2,078,760) High Voltage 
Generator. 

A-13 (2,078,805) Permanent 
Magnet Dynamo Machine. 


Piezoelectri 


(B) Lines, Conductors, Insulators 


3-1 = (2,075,906) Conductor. 

B-2 (2,075,920) Shielding Sys 
tem. 

B-3 (2,075,927) Shielding Sys 
tem. 

B-4 (2,075,965) Shielding Sys- 
tem. 

B-5 (2,075,996) Conductor. 

B-6 (2,076,187) Demountable In 
sulator for Lamp Hangers 

B-7 (2,076,261) Connector 

B-8 (2,076,352) Circuit Inter 
rupter, 

B-9 (2,076,359) Service-Cable 
Grip. 

B-10 (2,076,667) 
Flexible Cable. 

B-11 (2,076,681) Drop-Out Fuse 
Construction. 

_ B-12 (2,076,711) Cord Construc 
tion. 

B-13_ (2,076,745) Transmission 
Line Support. 

B-14 (2,077,282) Arc Extin- 
guishing and Insulating Material 
_ B-15 (2,077,613) Ground Fit- 
ting. 

B-16 (2,077,737) Cable Joint. 

, B-17 (2,078,219) Bushing Seal- 
ing Cap. 

B-18 (2,078,424) Conductor Sup- 
port, 


Reenforced 


(C) Batteries 


C-1 (2,076,238) Charging Elec- 
tric Accumulations of Lead. 

C-2 (2,076,257) Battery Cable 
Terminal Clamp. 

C-3 (2,076,322) Water Filter 
Battery Control. 

C-4 (2,076,341) Battery Ter- 
minal. 

C-5 (2,076,384) Battery Electro- 
lyte Indicator. 

C-6 (2,076,639) Storage Battery 
Testing Apparatus. 


C-7 2,077,522) Battery Con- 
nector. 

C-8 (2,077,561) Battery Cell. 

C-9 (2.077.562) Battery Cell. 

C-10 (2,077,821) Sattery Ter- 
minal Post Clamp 

C-11 (2,078,143) Regenerative 
Cell, 


C-12 (2,078,846) Battery Ter- 
inal Clamp. 

C-13 (2,078,855) Battery Cable 
lerminal Protector. 

C-14 (Design 103,974) Battery 
Box. 

C-15 (Design 103,979) Battery 
( ase 

C-16 (Design 104,237) Battery 
Selector. 


(D) Control and Regulator 
Units 


tT 


D-1 (2,075,873) Thermostat 











D-2 (2,075,891) Ce 

)-3 (2,075,951) ol. 

D-4 (2,076,115) Comb Regula- 
tor for Electric es 

D-5 (2,076,136) lug. 

1-6 (2,076,162) Switch 

D-7 (2,076,268) Oven Switch. 

D-8 (2,076,275) Flasher. 

D-9 (2,076,290) Timing Mech- 
anistm. 

D-10 (2,076,371) Time Switch. 

D-11 (2,076,385) Circuit Con- 


trol Device. 

D-12 (2,076,454) Float Switch. 

D-13 (2,076,546) Control Switch. 

D-14 (2,076,547) Low Water 
and Pressure Cut-Off Switch. 

D-15 (2,076,561) Portable Re- 
sistance Unit. 

D-16 (2,076,774) Heat Regulat- 
ing Timer. 

D-17 (2.076.874) Condenser. 

D-18 (2,076,879) Radial Field 
Relay 

D-19 (2,076,905) Condenser. 

D-20 (2,076,912) Voltage Sta- 
bilizer and Circuit. 


Copies of patents mentioned may be 
obtained by sending 15 cents for each 


MANUFACTURING, 


W/hats New in Electrical Patents 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


932 Madison 


D-21 (2,076,923) Switching 
Mechanism. 

D-22 (2,076,981) Cireait 
Breaker 

D-23 (2,077,091) Relay. 


D-24 (2,077,187) Resistance 
Elements. 
D-25 (2,077,192) Emergency 


Speed Governor. 
D-26 (2,077,212) Contact Mak- 
ing Voltmeter. 





D-27 (2,077,295) Time Delay 
Device for Automatic Switches. 
1-28 (2,077,321) Direct-Trip 


Device. 
D-29 (2,077,544) Condenser. 
D-30 (2,077,587) Switch. 

D-31 (2,078,305) Automatic Oil 

Burner Control. 

D-32 (2,078,316) Vibrator. 

D-33 (2,078,319) Switching De- 
vice, 

D-34 (2,078,331) Transformer 

1-35 (2,078,441) Limit Switch. 

D-36 (2,078,447) Variable Con 
denser. 


D-37 (2,078,531) Thermostatic 
Switch. 

D-38 (2,078,583) Flasher. 

D-39 (2,078,657) Automatic Re- 


closing Circuit Interrupter. 

1)-40 (2,078,674) Baffled Ther 
mostat. 

D-41 (2,078,688) Variable Volt 
age Transformer. 

D-42 (2,078,778) Resistor Unit. 

D-43 (2,078,781) Time Switch. 


(E) Circuits, Systems, Apparatus 


E-1 (2,075,897) Signal Distor 
ion Indicating and Measuring De 
vice. 

E (2,075,898) Synchronizing 
System. 


bdo 
' 


5,902) Sizing Device 
E-4 (2,075,956) Wave Trans- 





(2,075,957) Wave Trans- 
Device. 
) 


(2,075,966) Regulating De- 





E-7 (2,075,975) Transmission 
Regulation. 
E-8 (2,076,109) Current Regula- 


E-9 (2,076,146) Control Mech 
anism. 

E- 
nizing Device. 

F-11 (2,076,229) Wave Shaping 

E-12 (2,076,236) System for 
en Coil Winding Machines. 

- za 


3 (2,076,248) Wave Filter 


service tor 
subjects are invited to state their require- 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
Avenue, New York City. Additional and individualized coverage of this 
numbers, over five, are ten cents a copy. 
Those readers seeking a more specialized 


10 (2,076,202) Speed Synchro- 


the coverage of patent 


nature at a cost depending upon the 
service rendered. Address the Editor. 


E-14 (2,076,335) Selecting De- 
vice. 

E-15 (2,076,361) Crystal Oscil- 
lator Monitor and Centralized Con- 
trol. 

E-16 (2,076,368) High  Fre- 
quency Power Supply. 

E-17 (2,076,382) Heating, Light- 
ing and Power. 

E-18 (2,076,393) Regulating Ap- 
paratus. 

K-19 (2,076,499) Voltage Reg 
ulation. 

E-20 (2,076,518) Heating Sys- 
tem. 

E-21 (2,076,564) Check Oper- 
ated Vending Apparatus. 

E-22 (2,076,588) For loading 
Generators. 

E-23 (2,076,616) Regulator. 

E-24 (2,076,672) Stock Quota 
tion System. 

E-25 (2,076,674) Television Ap- 
paratus. 

E-26 (2,076,768) Modulating Oil 
Burner System with Intermittent 
Ignition. 

E-27 (2,076,803) Noise Suppres 
sor Circuit. 

E-28 (2,076,864) Printing Tele- 
graph Apparatus. 

E-29 (2,076,967) Burner Con- 
trol. 

E-30 (2,076,968) Burner Con- 
trol. 

E-31 (2,077,045) Wave Signal 


E-32 (2,077,049) Signal Select- 


E-33 (2,077,126) Volume Con 


E-34 (2,077,145) 
System 

E-35 (2,077,161) Magnetic Anal- 
ysis. 

E-36 (2.077 


E-37 (2,077 


Supervised 


,163) Control Box. 
,179) Standby Tube 


System. 

5-38 (2,077,211) Diagnostic Ap- 
paratus. 

E-39 (2,077,269) Oscillation 
Generator. 

E-40 (2,077,294) Oil Burner 
Control. 


E-41 (2,077,296) House Tem- 


perature Control. 


E-42 (2,077,297) Automatic Con- 
trol and Ignition for Gas Burners, 
E-43 (2,077,314) Device for Dis- 


tant Control. 
E-44 (2,077,383) Testing Ap 
paratus. 


E-45 (2,077,391) Damped Wave 


Filter. 











switches, etc. 
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TORQUE MOTORS 


For continuous and intermittent stalled service 
and for all types of duty cycles. 

Used for elevator doors, valves, water-tight 
doors on shipboard, power chucks, oil 


MAGNETIC BRAKES 
Built integral with all A.C. and D.C. motors. 


Used on cranes, hoists, winches, etc. when 
the load must be held when power is shut off. 





MOTORS FOR SPECIAL JOBS 


CONSTANT SPEED 


Fractional and 
and polyphase A.C. synchronous motors. 
D.C. motors with automatic speed regulators. 
Provide constant speed with wide variations 
of load and voltage. 


FLANGE MOUNTING 


For direct attachment to your equipment. 
Large variety of designs developed and avail- 
able. Quick and intelligent service in design- 
ing new mountings. 


ELECTRIC SPECIALTY CO., 213 South St., STAMFORD, CONN. 













integral horsepower, single 
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A Rugged Mercury Tube Relay 


This continuous current relay has many uses and 
is daily proving its worth in the control by 
thermostats for incubators, multiple street 
lighting circuits, signal systems of all kinds, oil 
burners, photo-electric cell operation, as con- 
tactors and for many special control systems. 
If you have a control problem or need relays 

write us and our engineering department will 
help you. 


MMMq@E@MME@E@Mll 


Wl 


“Diamond H”" Relays are dependable. 


Just issued—A new Bulletin about Mer- 
cury Tube Relays, with wiring and dimen- 
sional plans. Send for it. Address Dept. “R"’. 


THE HART MFG. CO., Hartford, Conn. 
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(GEARED 


mee U 


sa = UNIFORM QUALITY FROM START TO FINISH 
a <QNE SOURCE OF SUPPLY FOR MANY PRODUCTS 
ate 


-EF FICIENT PLANNING FOR GREATEST ECONOMY 


A Controlled quality from steel to finished part is 
“ Barnes’ answer to the day's demand for production and 
still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
any requirement, every day, Large amounts are always on 
Jeand for quick conversion into the kind of spring you need. 


The W allace Barnes Company + BRISTOL, CONNECTICUT 


pivis ASSOCIATED SPRING CORPORATIC 


SPRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY 


Barnes-made SPRINGS 


JUNE, 1937 





















The REAL MENACE 


vs OIL! 


RATS and mice might gnaw into exposed wires or cords 
—but right now oil and grease may be destroying the 
wire in some of the electrical equipment you have sold 

. making it soft, pulpy, spongy and rotten. A natural 
setup for failure, leaking current like water out of a fire 
hose. 





What to do about it? Easy! Just wire your product with 
Rockbestos asbestos insulated wire, cable or cord. You'll 
not only have the oil and grease hogtied, but corrosive 
fumes and vapors, heat and moisture, and fire hazards as 
well. 


If you are in doubt about the wire you need, let us recom- 
mend one. If you want to know more about our line of 
failure-free wires, send for samples or a catalog. Rock- 
bestos Products Corporation, 716 Nicoll St., New Haven, 
Conn. 


Also refer to Electrical World Buyer's 
Reference Number of Dec. 19, 1936. Part Il. 


ROCKBESTOS— 


the wire with permanent insulation 


. 

; Rockbestos Products Corporation, ‘ 
i 716 Nicoll St., New Haven, Conn. i 
See a eee OE Bi 6 cok ds ce dccwessactncatdeces i 
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LONG LIFE IN RESISTANCE WIRES 


Jelliff Alloy “C" wire is a recognized nickel-chromium 
wire—for many years a standard product for electrical 
heating elements, at average temperatures. 


In the Jelliff product you are assured uniformity, tested 
Send for graphic chart 
showing these desirable features as determined by a 


quality (ASTM) and long life. 


recognized National Laboratory. 


Put JELLIFF on your inquiry list. 


The C. O. Jelliff Mfg. Co. 


Southport, Conn. 


POLISH i@g. 
and BUFF | + 


Automatically 


Cuts Hourly Costs 
Increases Production 


WRITE DEPT. M. 
for CATALOG today 


PACKER 


Automatic 

POLIS HIN G 
and BUFFING 
MACHINE S&S 


THE PACKER MACHINE COMPANY 
MERIDEN, CONNECTICUT 








JELLIFF 
TEST BOARD 


for accelerated life 
test of Jelliff heat- 
ing element wire 
in which resistance 
wires are overloaded 
to destruction so that 
we may be sure of 
the utmost reliability 
behind every pound 
of wire shipped from 
our mill. 





LATEST ELECTRICAL PATENTS 


E-46 (2,077,402) Control for 
Liquid Fuel Burners. 

E-47 (2,077,408) Machine Tool. 

E-48 (2,077,451) Controlling the 
Actuation of Recorders. 

E-49 (2,077,463) For Indicat 
ing the Rate of Time Systems 

E-50 (2,077,592) Capacity Bal 
ance Circuit. 

E-51 (2,077,768) Synchronous 


E-52 (2,077,773) Impulse Gen 
erator. 

E-53 (2,077,800) Frequency 
Control Transmission Line. 

E-54 (2,077,917) Telegraph Re 
peater. 

E-55 (2,077,925) Tape Pulling 
Mechanism. 

E-56 (2,077,936) Telegraph Cir 
cuit. 

E-57 (2,077,974) Air Condition- 
ing Apparatus. 

E-58 (2,078,109) Timing Con 
trol for Oil Burners. 

E-59 (2,078,110) Igniting Sys 
tem. 

E-60 (2,078,151) High Fre 
quency Power Supply Circuit. 

E-61 (2,078,152) Phase Shifting 
Circuit. 


E-62 (2,078,175) Supervised 
System. 

E-63 (2,078,216) Motor Control. 

E-64 (2,078,220) Control. 


E-65 (2,078,232) Inductive Con 
trol Circuits. 

E-66 (2,078,363) Starting Cir 
cuits for Space Discharge Tubes 

E-67 (2,078,412) Tuning Indi 
cator. 

E-68 (2,078,479) Water Control 
for Boilers. 

E-69 (2,078,618) Friction Ele 
ment and Bo nd. 

E-70 (2,078,629) Control De- 


E-71 (2,078,645) Discharge Ap 
paratus. 

E-72 (2,078,661) Indicating and 
Regulating System. 

E-73 (2,078,664) Potential Sup- 
ply System. 

E-74 (2,078,666) Thermionic De- 
vice. 

E-75 (2,078,667) Automatic Con 
trol for Phase-Advancing Mears 

E-76 (2,078,669) For Controlling 
Webs. 

E-77 (2,078,671) Crystal Starter 
Rectifier and Phase Control Tube. 

E-78 (2.078.672) Inverter Tube. 

E-79 (2,078,673) Ac. Motor Con- 
trol. 

E-80 (2,078,685) Vapor Con 
verter. 

E-81 (2,078,687) Elevator Con- 
trol. 

E-82 (2,078,691) Protective Sys- 
tem. 

E-83 (2,078,791) Valve Trans- 
lating Circuit. 

E-84 (2,078,792) Timing and 
Counting Device. 

E-85 (2,078,802) Heating Con 
trol. 

E-86 (2,078,880) Controlling 
Apparatus. 

E-87 (2.078.883) Grid-Controlled 
Gas-Filled Tube. 

E-88 (Reissue 20,319) Simulta- 
neously Tripping Relaying Sys- 
tem. 

E-89 (Reissue 20,335) Valve 
Translating Circuit. 

E-90 (Reissue 20,345) Thermi- 
onic Relay Tube. 


(F) Testing, Measuring and 
Instruments 


F-1 (2,075,808) Observing Bod- 
ies Through Opaque Substances. 
2 (2,075,860) Voltage Tester. 
*-3 (2,076,100) Instrument. 
74 (2,076,441) Moisture Tes- 
te 


Fs (2,076,442) Multiple Total- 
izing Register. 

F-6 (2,076,491) Detachable Me- 
ter. 

F-7 (2,076,492) Meter Installa- 
tion. 

F-8 (2,076,553) Measuring, Re- 
cording & Controlling Dilute Dust 
Concentrations. 

F-9 (2.076.554) Measuring, Re- 
cording & Controlling Dilute Dust 
Concentrations. 





F-10 (2,076,618) Coil Tester. 
F-11 (2°07 6,678) Shopping Bag. 
F-12 (2,077,008) Timing Bal- 
F-13 (2,077,086) Metering 
Mechanism. 

F-14 (2,077,146) Measuring 
Apparatus. 

F-15 (2,077,172) Telegraph Sig- 
nal Distortion Measuring Device. 

F-16 (2,077,186) Current Re- 
sponsive Device. 


-17 (2,077,357) Insulation 
Testing Apparatus. 
F-18 (2,077,390) Frequency 


Comparing Device for Determin- 
ing Force of Gravity. 

F-19 (2,077,444) Flow Meter. 

F-20 (2,077,707) Electromagnet- 
ic Prospecting. 

F-21 (2,077,803) Signboard 
Thermometer. 

F-22 (2,078,206) Testing In- 
strument. 

F-23 (2,078,644) Discharge Ap- 
paratus. 

F-24 (2,078,680) Remote Meas- 
uring 

F-25 (2,078,768) Measuring the 
Energy of Rays. 

F-26 (2,078,771) Voltage Meas- 
uring Apparatus. 

*-27 (2,078,796) Vibration Me- 
ter. 


(G) Electronics, Tubes 


G-1 (2,075,855) Magnetron. 

G-2 (2,075,876) Cathode Organ- 
ization. 

G-3 (2,075,910) Thermionic Cath- 
ode. 

G-4 (2,076,012) Envelope for 


(;-5 (2,076,086) Cathode Ray 
G-6 (2,076,622) Photoelectric 


G-7 (2,076,633) Electron Tuhe. 
G-8 (2,076,662) Electron Tube. 
G-9 (2,076,694) Connector. 
(2,077,156) Electron Dis- 
Device. 
(2,077,177) Electron Dis- 
charge Device 
G-12 (2,077,270) Braun Tube. 
G-13 (2 07727 1) Braun Tube. 
G-14 (2.077.272) Braun Tube. 
G-15 (2,077,288) Cathode Ray 
Tube. 
G-16 (2,077,289) For Receiving 
Short Waves. 
G-17_ (2,077,290) For Receiving 
Short Waves. 
G-18 (2,077,326) Multistage 
Valve. 
G-19 (2,077,442) Cathode Ray 
Tube. 
G-20 (2,077,633) Photoelectric 
Tube. 
G-21 (2,077,634) Photoelectric 
Tube. 
G-22 (2,077,810) Phototube. 
1-23 (2,077,814) Electron Dis- 
charge Device. 
G-24 (2,077,840) Potential Di- 
vider. 
G-25 (2,077,962) Printing Ma- 
chine. 
G-26 (2,078,112) Vacuum Re- 
lay. 
G-27 (2,078,123) Discharge De- 
vice, 
_G-28 (2,078,304) Discharge De- 
vice. 
G-29 (2,078,360) Cathode for 
Electron Discharge Devices. 
G-30 (2,078,371) Electron Dis- 
charge Device. 
G-31 (2,078,449) Braun Cath- 
ode-Ray Tube. 
G-32 (2,078,642) Discharge De- 
vice Heater. 
G-33 (2,078,776) Glass-To-Metal 
Seal. 
G-34 (2,078,797) Electron Tube. 
G-35 (2,078,892) Vacuum Tube. 


(H) Radio, Television, Wireless 


H-1 (2,075,809) Control for Ra- 
dio Receiving Sets. 

H-2 (2,075,818) Television Ap- 
paratus. 

H-3 (2,075,960) Parlor Base- 
ball Game. 

H-4 (2,075,979) Amplifying or 
Rectifying Device. 

H-5 (2,076,168) Quenching Os- 
cillator for Super-Regenerative Re- 
ceivers. 
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(g + RESISTANCE 
¢@ ENGINEERING GUIDE 


Complete resistor in- 
formation in the 
handiest possible 
form for engineers 
and designers of elec- 
tric and electronic 
equipment—also 
other helpful engi- 
neering information 
such as power formu- 
las, Ohm's law, :e- 
sistor color code 
chart, etc., etc. Copy 
free to industrial re- 
sistor users request- 
ing it on company 
stationery. 


GZ ; 


INTERNATIONAL RESISTANCE COMPANY 


401 NORTH BROAD STREET. PHILADELPHIA. PA. 





y. Italy, Denmark and Australia 


fa 

MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 

MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD and 
/500H.P.70 /ioHP 


Illustration shows the tvpe B N-3, 1/160 H.P. 4-pole 


induction, shaded coil, backgeared motor. Avatlable with 
S N G S reduced speeds from 1.6 R.P.M. lo 227.2 R.P.M Also 

















furnished less reduction unit and with or without base. 
AMPINGS 
WIRE FORMS— If you plan to motorize an old product 


or develop a new one and you require a 
fractional horse-power Universal or Shaded 
Pole motor, choose a SIGNAL motor. 
SIGNAL is a specialist in the small motor 
field. The experience gained over a period 
of 44 years of successful motor building is 
reflected in a high quality, dependable, 
priced-right product. Prices are low 
because the complete motor is built by 
SIGNAL in the SIGNAL Factory ...... 


; : Send us your small motor specifications. 
Washers, Cotter Pins, Expansion . 


lugs Spring Washers, Coiled 
a Flat Springs, Special Wire 
hapes and Small Stampings; in 
The Original Welch Plug. | Ql! kinds of metals. Consult us. 
ity Hubbard expan- | Send sketches, blue prints, or sam- 


sion plugs and eliminate 7 ples for quotations. Ask for stock 
leakers."’ | 


ists of washers, cotters, and ex- 
‘ pansion plugs. ‘A 
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SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 

















690 CENTRAL AVE., PONTIAC, MICH, 








Pioneer Molders 
to the 


Electrical 
Industry 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 


Please note from month to month, a series 
of ads showing our new type connectors. 


ANOTHER PROPOSED TYPICAL ALDEN PLUG 
AND CABLE CONNECTOR FOR 9-WIRES 


For use with regular wire or a flat wire 
woven cable. 


This plug is compact, with complete 
insulation around each individual lead. 
Wires can be stripped to uniform length 
and all solder dipped in one operation. 


By use of what we call a ‘‘con- 
nector type"’ contact, leads go 
directly into the connector so that 
both plug and connector havejno 
exposed contacts. Such leads are 
put on as a sub-assembly at an 
extremely,high rate of speed. 


a ae moose 
contacts with expose solder 
BACK tabs. in the instances when it is FRONT 
VIEW impractical to solder the leads to VIEW 
the contacts in advance of mount- 
ing. 


Either or both types of contacts can be used or part of each kind as 
illustrated. 


The plug is polarized and can be inserted but one way. 


It is obvious that this connector can be used in place of a terminal strip 
and when so used, it requires no cover. 


In signalling systems and other important’ equipment, this type of 


connector means a minimum of delay through interrupted circuits when 
attached to replacement units. 


Although this illustration shows multiples of nine, other practical 
multiples are 3, 5, 12 and 18. 


Send us all your problems on multi-wire connectors and cables. We 
supply both the connectors and cables in many forms. 


ALDEN PRODUCTS COMPANY 


Dept. EMJ 
BROCKTON 
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LATEST ELECTRICAL PATENTS 


H-6 (2,076,176) Automatic In- 
tercommunicating System. 

H-7 (2,076,222) Directive Radio. 

H-8 (2,076,253) Television. 

H-9 (2,076,710) Radio Direc- 
tion Finding. 

H-10 (2,076,731) Centralized 
Radio. 

H-11 (2,076,771) Radio Re- 
ceiver. 

H-12 (2,076,812) Tuning Selec- 
tivity Control Circuit. 

H-13 (2,076,814) Automatic 
Gain Control. 

H-14 (2,076,900) Radio Control 

H-15 (2,077,030) Television. 

H-16 (2,077,031) Television. 

H-17 (2,077,069) Radio Re- 
ceiver. 

H-18 (2,077,160) Radio Trans 
mitter. 

H-19 (2,077,196) Airplane Land 
ing Field Using Directional Radio 
Beams. 

H-20 (2,077,205) Radio Receiv- 
er. 

H-21 (2,077,401) Directive Con- 
trol 

H-22 (2.077.550) Radio Circuit. 

H-23 (2,077,566) Radio-Phono 
graph. 

H-24 (2,077,573) Radio Receiv- 


H-25 (2,077,574) Television Re 
H-26 (2,077,597) Receiving Cir 


H-27 (2,077,866) Television Ap 
paratus. 

H-28 (2,078,031) Dial Mechan- 
ism. 

H-29 (2,078,055) Automatic 
Volume Control with Noise Sup 
pressor. 

H-30 (2,078,058) Radiogoniome- 
ter. 

H-31 (2,078,060) Remote Con 
trol for Radin Receivers. 

H-32 (2,078,072) Radio. 
H-33 (2,078,077) Automatic Fi 
delity Control. 

H-34 (2,078,234) Variable An- 
tenna Tuned To An Odd Number 
of Quarter Waves. 

H-35 (2,078,246) Short Wave 
Shield. 

H-36 (2,078,270) Indicating and 
Control Device. 

H-37 (2,078,302) Modulation 
for Short Waves 

H-38 (2,078,427) Dual-Ratio 
Tuning. 

H-39 (2,078,459) Combined Tel- 
evision and Audio Broadcasting. 

H-40 (2.078.487) Automatic Se- 
lector for Radio Receiving Sets 

H-41 (2,078,522) Radio Con- 
denser. 

H-42 (2,078,607) Static 
ing System. 

H-43 (2,078,637) Radio 
Device. 

H-44 (2,078.76 
Finding Receiver Circuit. 

H-45 (2,078,769) Selective Re- 
ceiving System. 

H-46 (2,078,909) Tuning Appa 
ratus. 

H-47 (Reissue 20,338) Televi- 
sion System. 

H-48 (Design 104,080) Radio 
Receiver Cabinet. 

H-49 (Design 104,197) Radio 
Receiver Cabinet. 

H-50 (Design 104,220) Radio 
Receiver Dial. 

H-51 (Design 104.324) Radio & 
Phonograph Cabinet. 

H-52 (Design 104,325) Radio 
Lamp. 


Reduc- 


Tuning 


Direction 


(1) Motive Power, Magnets 


I-1 (2,075,894) Window Venti- 
lator for Double Hung Sash 

I-2 (2,076,195) Magnetic Con- 
veyer. 

I-3 (2,076,230) Insulated Mag- 
netic Core. 

I-4 (2,076,857) Ac. Magnet. 

I-5 (2,076,858) Electromagnet. 

I-6 (2,077,183) Magnetic Means 
and Method of Tensioning. 

1-7 (2,077,206) Ac. Motor. 

I-8 (2,077,559) Power Operated 
Meat Sawing and Cutting Ma- 


I-9 (2.077.888) Motor Brake. 
I-10 (2,078,024) Armature Lead 
Connection. 


I-11 (2,078,114)  Single-Phase 
Motors. 

1-12 (2,078,147) Control Device. 

I-13) (2,078,257) Synchronous 
Motor. 

I-14 (2,078,789) Spinning Spin 


dle. 


(J) Lighting, Lamps, Fixtures 


J-1 (2,075,883) Combined Elec 
tric & Flame Light. 

J-2. (2,076,026) Primary Light 
Source. 

J-3 (2,076,032) Lamp. 

J-4 (2,076,108) Current Regu 
lation. 

J-5 (2,076,240) Spot and Flood 
light Projector. 
J 6 (2,076,278) Discharge De 
vice. 

J-7. (2,076,286) Gaseous Dis 
charge Device. 

J-8 (2,076,495) Flashlight. 

J-9 (2,076,527) Muliip.e  Fila- 
ment Lamp. 

J-10 (2,076,582) Protector 
Lamp Fuses. 

J-11 (2,076,725) 
Lamp. 

J-12 ) (2,076,754) Gaseous Dis 
charge Lamp Device. 

J-13 (2,076,7 
charge Device. 

J-14 (2,076,756) Gaseous Dis- 
charge Device. 

J-15 (2,076,782) Specialized Jar 
or Bottle Closure. 

J-16 (2,077,107) Artificial Can 


tor 


Discharge 


55) Gaseous Dis 


dle. 
J-17. (2.077.199) Lamp 
J-18 (2,077,792) Illuminator At 
tachment for Microscopes. 
T-19 (9.077.877) Lamp Socket. 
J-20 (2,077,973) Bulb Socket. 
J-21 (2,078,028) Electric Flash- 
light. 
J-22 (2,078,032) Lighting Fix- 
ture. 
J-23 (2.078.054) Lamp for Semi 
indirect Lighting Purposes. 
J-24 (2,078,137) Lighting Unit. 
J-25 (2,078,370) Reflector Assem 
bly. 
J-26 (2.078.586) Device for II- 
luminating Microscopic Ojects 


J-27 (2,078,689) Source’ of 
Light for Photography. 
J-28 (2,078,707) Inflatable, 


Luminair Shade. 

J-29 (2,078,793) Lighting Fix 
ture. 

J-30 (Design 103,933) Standing 
Lamp. 

J-31 (Design 103,934) Standing 
Lamp. 

J-32 (Design 103,953) Decora 
tive Light. 

J-33 (Design 103,981) Combined 
Lamp & Desk Set. 

J-34 (Design 104,032) Lamp 
Pedestal and Housing for Dis 
pensing Apparatus 

J-35 (Design 104,033) Wall 
Bracket Lamp. 

J-36 (Design 104,034) Wall 
Bracket Lamp. 

J-37 (Design 104,035) Wall 
Bracket Lamp. 

J-38 (Design 104,036) Wall 
Bracket Lamp. 

J-39 (Design 104,037) Wall 
Bracket Lamp. 

J-40 (Design 104,094) Portable 
Lamp. 

J-41 (Design 104,170) Lamp 
and Cosmetic Contaimer. 

J-42 (Design 104,173) Flashlight 
Switch. 

J-43 (Design 104,174) Flash 
light Switch. 

J-44 (Design 104,185) Portable 
Lamp. 

J-45 (Design 104,217) Lighting 
Fixture. 

J-46 (Design 104,222) Lamp 
Shade. 

J-47 (Design 104,230) Globe and 
Panel for Lighting Fixture. 

J-48 (Design 104,231) Globe and 
Panel for Lighting Fixture. 

J-49 (Design 104,232) Globe and 
Panel for Lighting Fixture. 

J-50 (Design 104,233) Globe and 
Panel for Lighting Fixture. 

J-51 (Design 104,234) Lighting 
Fixture Globe. 

J-52 (Design 104,235) Light 
Transmitting Panel for Lighting 
Fixture. 


ELECTRICAL MANUFACTURING 
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MONEY CAN'T BUY 
REPEAT ORDERS! 
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@ Nothing on earth can induce a manufac- 
turer to re-order if he is dissatisfied with the 
initial order. For more than 21 years, Brandy- 
wine has received repeat orders from manu- 
facturers using this high grade fibre tubing in 
electrical insulation. 


Brandywine guarantees every single shape or 
form it fabricates, whether tapped, drilled or 
threaded. If you fabricate your own products 
from this fibre tubing base, Brandywine guar- 
antees every foot of tubing sold to you. 


randyotuc 


FIBRE PRODUCTS CO. | “fr 


1402 WALNUT ST., WILMINGTON DEL. Va staiic 


output increased 2907 
on new ‘‘Duo-Matic’’ Coil Winder 


The proven principles of the No. 104 are the 
basis for the higher-production Duo-Matic. 
Winding the 234” ignition coil illustrated above, 
the Duo-Matic, with two 16” sticks, winds 10 coils 
at once. 


Top capacity is 28 coils. There are two sepa- 
rate paper rolls. Automatic paper insertion. 
Two-piece arbor construction. Tensions are cali- 
brated so settings can be recorded and set-up 
time saved. 


Write for pamphlet. 
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HIGH HEAT 
MICA PLATE 
a 


Y-2 





) 


Y-26 has proved its Positive Efficiency, Practical Economy and 
Perfect Adaptability in solving unusual insulation problems for 
many manufacturers of High Heat Appliances. 

Remember Y-26 is not a substitute for Mica but is actually Natural 
Mica, thin films—built-up and bonded together with an inorganic 
binder having the same high-heat resistance as Mica itself— 
1200° F. (India), 1500° F. (Amber). 

In the Drink Mixer illustrated above, only Y-26 could meet the 
insulating requirements for size, thickness, low cost and sufficient 
flexibility to wrap around the shell without flaking or breaking. 


Send Today for Experimental Samples and Complete Information on Y-26. 


NEW ENGLAND MICA COMPANY 


WALTHAM Incorporated MASSACHUSETTS 
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Coils Wound to Your Order 


O matter how exacting your specifications, Acme 

Coils are guaranteed to meet them. Only high- 
est grade, rigidly tested materials are used—the 
windings are even and firm—the coils are sealed 
against all moisture penetration. 


As wire, covering, insulations and varnish are 
all Acme-made, there is a definite, complete control 
that places the finished product on a high plane, 
electrically and physically. Describe your problem 
and our engineers will lay out a tentative plan. 


pope w! nes rom ne <n oer Cremer 


a 


The Acme Wire Co., New Haven, Conn. 
COILS —MAGNET WIRE—VARNISHED INSULATIONS—CAPACITORS 
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LATEST ELECTRICAL PATENTS 





(K) Heating, Refrigeration 


K-1 (2,075,869) Power Circuit. 
K-2 (2,075,922) Fully Automat- 
1 Refrigerator. 


K-3 (2,076,216) Induction Fur- 
nace. 

K-4 (2,076,485) Laboratory 
Equipment. 

K-5 (2,076.669) Steamer. 

K-6 (2,076,691) Blowpipe 
Lighter. 


K-7 (2,077,839) Automatic De 
frosting Switch 

K-& (2,078,343) 
Mechanism. 

K-9 (2,078,429) 
\pparatus 

K-10 (2,078,675) Heater Con 
trol 

K-11 (2.078.676) Control. 

K-12 (Design 104,143) Beverage 
Cooler Cabinet. 


Refrigerating 


Refrigerating 


(L) Household and Portable 


Appliances 

L-1 (2,075,851) Fool Handling 
Apparatus 

L-2 (2,075,862) Humiditer 

L-3 (2,076,011) Washing Ma 
chine. 

L-4 (2.076.091) Oven 

L-5 (2,076,096) Percolator 

L-6 (2,076,390) Suction Clern 
er. 

L-7 (2,076,614) Flatiron 

L-8 (2,076,699) Vacuum Cl!ean 
« 

L-9 (2.076.733) Alarm Clock 

I.-10 (2,077,007) Clock 

L-11 (2.077.075) Alarm 

L-12 (2,077,572) Vacuum Clean 
er. 

L-13 (2,077,627) \utomatic 
Toaster. 


L-14 (2.077.643) Pocket Fan 

L-15 (2,077,687) Portable Cook 
ing Stove 

L-16 (2,077,755) Electrically Op- 
erated Clock. 

L-17 (2,077,900) Cloth Cutting 
Machine. 

L-18 (2,077,937) 
and Cutting Machine 

L-19 (2,077,958) Suction Clean 
er. 

L.-20 (2,078,061) Pressing Tron 

L-21 (2,078,065) Portable Mix 
er. 

L-22 (2,078,095) Popcorn Ma- 
chine. 

L-23 (2,078,101) Vacuum Floor 
Cleaner. 

L-24 (2,078,139) Washing Ma- 
chine. 

L-25 (2,078,476) Timepiece con- 
struction. 

L-26 (2,078,548) Heating Sys- 


Perforating 


L-27 (2.078.662) Toaster. 

L-28 (2,078,670) Dishwashing 
Machine. 

L-29 (2,078,719) Corn Popping 
Machine. 

L-30 (2.078.840) Vaportight Ex- 
teriorly Heated Baking Oven 

L-31 (Reissue 20,324) Oven 
Light. 

L-32 (Design 104,011) Clo k 
Case. 

L-33 (Design 104,012) Clock 
Case. 


L-34 (Design 104.013) Timer 
L-35 (Design 104,046) Clock 
; L-36 (Design 104,047) Clock 


L-37 (Design 104,048) Clock 
Case. 

L-38 (Design 104,049) Clock 
Case. 

L-39 (Design 104,060) Air Cir 
culator. 

L-40 (Design 104.064) Fan. 

I-41 (Design 104,158) Coffee 
Maker. 

L-42 (Design 104,259) Fan. 

L-43 (Design 104,260) Base and 
Standard for Appliances. 

L-44 (Design 104.261) Motor 
Unit and Standard for Aponliances. 

L-45 (Design 104,274) Fruit 
Juice Extractor. 

L-46 (Design 104,275) Fruit 
Juice Extractor. 

L-47. (Design 104,276) Fruit 
Juice Extractor. 


(M) Business Machines 


M-1 (2,076,703) Record Card 
Controlled Statistical Machine. 

M-2 (2,076,713) Perforated Card 
Interpreter. 

M-3 (2,076,717) Printing Mech 
anism. 

M-4 (2,076,727) Perforated Card 
Controlled Accounting Machine. 

M-5 (2,076,730) Sorting Ma 
chine. 

M-6 (2,076,740) Printing Mech 
anism. 

M-7 (2,076,743) Accumulating 
and Printing Device. 

M-8 (2,076,744) Printing De 
vice. 

M-9 (2,077,962) Printing Ma 
chine. 


M-10 (2,077,963) \ddressing 
ind Printing Machine 

M-11 (2.077.964) Addressing 
and Printing Machine 

M-12 (2,077,965) \ddressing 


ind Printing Machine. 


(N) Automotive Equipment 


N-1 (2.075.877) Fuel Injection 
System for Internal Combustion 
Engines. 


N (2,075,904) Ignition Timer 

N-3 (2,076,020) Trailer Light. 

N-4 (2,076,038) Spark Plug 

N-5 (2,076,074) Lighting Sys 
tem for Automotive Vehicles 

N-6 (2,076,849) Electrical Sys 


tem and Device. 
(2,076,987) Signal 
-8 (2,077,194) Vehicular 
Transmission. 
9 (2,077,255) Magneto Gen 


Z& 


By 


N-10 (2,077,284) 
Radio Receiver. 

N-11 (2,077,303) Telltale Signal 

N-12 (2,077,317) Conveyer Cut 
rent Carrier. 

N-13 (2,077,416) Auto Gauge 
N-14 (2.077.461) 
Siegen for Motor Vehicles 
N-15 (2,077,511) Switch Actu 
iting Attachment for Motor Ve 

hicle Clutch Pedals. 

N-16 (2,077,552) Radio Signal 

N-17 (2.077.670) Switching De 
vice for Vehicle Signals. 

N-18 (2,077,711) Spark Plug. 

N-19 (2,077,822) Radio Antenna 
for Automobiles. 

N-20 (2,078,023) 
Headlight. 

N-21 (2,078,121) 
Panel Assembly. 

N-22 (2.078.130) Change Speed 
Control Mechanism for Automo 
biles. 

N-23 (2,078,178) Internal Com 
bustion Engine. 

N-24 (2,078,372) Blinking Light 
System, 

N-25 (2,078,405) Vehicle Sig- 
nal Switch. 

N-26 (2,078,573) Combined Tail- 
light and Stop Licht. 

N-27 (2,078,608) 
Starter Control. 

N-28 (2,078,894) Direction Sig- 
nal. 

N-29 (Design 103,950) Lamp 
Housing. 

N-30 (Design 104,009) Lamp 
Door and Lens. 

N-31 (Design 104,039) Lamp. 

N-32 (Design 104,163) Fender 
Lamp. 

N-33 (Design 104,212) Head 
Lamp for Automobiles. 


\utomo’ ile 


Directional 


Vehicle 


Instrument 


Automatic 


(O) Railway 


O-1 (2,076,101) Trotley Con- 
tactor. 

O-2 (2,076,206) Station An 
nounver and Advertising Medium 

O-3 (2,076,231) Locomotive Bed 
Frame. 

O-4 (2,076,317) Railway Sienal. 

5 (2,076,318) Railway Signal. 
0-6 (2,076,319) Railway Signal. 

7 (2.076.320) Railway Signal. 

8 (2.076.427) Railway Brak- 
ine Apparatus. 

O-9 (2,076,928) Circuit Control 
Instrument. " 

O-10 (2,076,930) Railway Sig- 
nal. 


ELECTRICAL MANUFACTURING 
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STRIPPER 
SPECIALISTS 


For years we have devoted our 
entire efforts to designing, improv- 
ing and building motor driven wire 
stripping machines to meet the 
many requirements of the elec- 
trical and automotive industries. 


Our SPEEDCRAFT STRIPPER for 
wire end stripping is the accepted 
standard in hundreds of plants. It 
is economical to buy and use. 
The hinged cover alone saves 
many dollars a year. In addi- 
tion we have brush type strippers 
and bar cleaning machines that do 
a variety of unusual wire stripping 
jobs. 


Our experience is at your command. 


Anyone of these machines 
will be placed in your plant 
on a FREE TRIAL BASIS. 


Write for information. 
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“Dumore Motors exceed specifications for power”’— 
comments a manufacturer of aircraft who chose Dumore 
to operate retractable landing gear .... Hundreds of 
others find Dumore motors deliver more power over longer 
periods—and here’s why: 


T.CO. x 1UADELPHIA 










1 Vibration-less running is assured by Dumore 
dynamic balancing. 

2 100% electrical contact is secured by special 
Dumore swaging of armature leads. 

3 “Breathing” of armature winding is eliminated by 
expanding at high speed and then sealing. 

4 Maximum brush life is assured by grinding com- 
mutators Concentric with bearings. 


Motors are “run in” to seat brushes. 
Five-time factory inspection is supplemented by 
engineering inspection. 


No matter what your requirements—maximum power is 
restricted space... . difficult mounting . . . . unusually 
light weight .... absolute uniformity for continuous 


load... . or maximum torque for intermittent load... . 
your needs will be met in the wide selection of Dumore 
fractional H.P. motors—1/600 to 4 h.p..... with parts 


“tailored to fit” specific “hookups” under the direction 
of Dumore Engineers. Engineering Service Application 
blank sent with new catalog. Write today. 


THE DUMORE CO., Dept. 107-F, RACINE, WIS. 
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AN INGENIOUS “scz/es-pu/ler’ BY NORTON 


@ This combination watch display and change tray, 
custom-molded for Ingersoll-Waterbury, attracts maxi- 
mum attention value while taking only a minimum of 
space. Pocket and strap watches are fitted into molded 
recesses, enhanced and protected by a glass cover. The 
display is chip-proof, light weight, and has a wear proof 
lustre. Advertising and decorations are engraved 
simultaneously with one operation. Another Norton 
achievement. 
Quotations gladly given; no obligation 


& ORTO LABORATORIES 


LOCKPORT, N.Y. 
PROCESS TIMERS 


The Microflex Instantaneous Reset Timer provides extreme flexibility 
and uncanny accuracy in the timing of manufacturing processes. 














Convenient and accu- 
rate micrometer time 
adjustment dial. 


Pat. Nos. 1,383,533, 
1,460,707, 1,794,762 
Patents Pending. 





Cat. No. HX10 


MICROFLEX 


Trade Mark Registered 
All time adjustments on a front dial. Contacts of 
38" diameter silver. Contacts can either open or 
close at end of time interval. Available in all 
standard voltages and frequencies and in the fol- 
lowing ranges of timing: 


Minimum Maximum Accurate Within 
2/10 second to 2 minutes 1/10 second 
2 seconds to 20 minutes 1 second 

12 seconds to 2 hours 6 seconds 
2 minutes 20 hours 1 minute 


EAGLE SIGNAL CORPORATION 


Pioneers in the Manufacture of Quality Timing De- 
vices for the Control of Manufacturing Processes. 


MOLINE ILLINOIS 
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DEFOE TES 


LATEST ELECTRICAL PATENTS 





O-11 (2,076,955) Car Retarder 
& Switch Control. 

O-12 (2,077,339) For Control- 
ling Railway Track Skates. 

O-13 (2,077,380) Rail Flaw De 
tector. 

O-14 (2,077,607) Traffic Con- 
trol for Railroads. 

QO-15 (2,077,619) Centralized 
Traffic Controlling System for 
Railroads. 

O-16 (2,077,620) Adjustable 
Connecting Means. 

O-17 (2,077,817) Railway Traf- 
fic Controlling Apparatus. 

O-18 (2,077,848) Automatic 
Brake-Operating Device for Rail- 
road Vehicles. 

O-19 (2,077,93 
nal. 

O-20 (2,077,945) Magnetic Brake 
Control. 

QO-21 (2,078,001) Railroad Sig- 
nal 

O-22 (2,078,299) Automatic 
Train Stop. 

O-23 (2,078,362) Gas Vehicle. 

O-24 (2,078,648) Motor Control. 

O-25 (2,078,649) Motor Control. 

QO-26 (2.078.683) Motor Control. 

©-27 (2,078,684) Motor Control. 

O-28 (Reissue 20,343) Rail Flaw 
Detector. 


2) Railroad Sig- 


(P) Signaling, Signs, Advertising 


5,822) Alarm. 
5,841) Advertising De- 


P-3 (2,076,017) Message Drop 
Box and Signal. 

P-4 (2,076,081) Street Sign. 

P-5 (2,076,085) Safe and Pro- 


P-6 (2,076,182) Advertising De 


7 (2,076,396) Traffic Signal. 
P-8 (2,076,453) Game Timer. 

P-9 (2,076,676) Recording Sys- 
tem. 

P-10 (2,076,724) Electroacoustic 
Sounding Apparatus. z 

P-11 (2,077,099) Fire Alarm 
Dispatch. 

P-12 (2,077,632) Changeable Ex 
hibitor. 

P-13 (2,077,759) Sign. 

P-14 (2,077,924) Control. 

P-15 (2,077,976) Sequence 
Varying Sign. 

P-16 (2,078,043) Flow Indicat- 
ing. 

P-17 (2,078,115) Display. 

P-18 (2,078,142) Illuminated 
Display. 

P-19 (2,078,584) Sign. 

P-20 (2,078,616) Remote Meas- 
uring Device. 

P-21 (2,078,677) Lighting Con- 
trol. 

P-22 (2,078,772) Electro!ytic 
Condenser. 

P-23 (2.078,902) Call Box. 

P-24 (Reissue 20,340) Motor 
Operated Train Indicator. 


(Q) Recording, Reproduction 


Q-1 (2,075,978) Phonographic 
System. 

Q-2 (2,076,298) Sound Repro 
ducing. 

Q-3 (2,076,937) Sound Reproduc- 
ing 

Q-4 (2,077,102) Recording De 
vice for Sound on Films. 

Q-5 (2,077,193) Recording Sys- 
tem. 

QO-6 (2,077,860) Twin 16 Sound 
on Film Projector. 

Q-7 (2,077,926) Sound Record- 
ing. 

Q-8 (2,078,080) For Copying 
Cinematographic Films. 

Q-9 (2,078,918) Sound Record- 
ing. 

Q-10 (Design 103,966) Phono- 
graph Cabinet. 


(R) Processing, Plating, Welding 


R-1 (2,076,220) Producing Print- 
ing Plates. 

R-2 (2,076,466) Supplemental 
Conductor for Piping. 

R-3 (2,076,904) Filming Metal 
Coatings. 

R-4 (2,076,909) Electrolytic 
Iron Manufacture. 


x 

R-5 (2,077,114) Welding. 

R-6 (2,077,468) Electrode Hold. 
er. 

R-7 (2,077,505) Separator. 

R-8 (2,077,600) Welding by 
Charge of Condenser. 

R-9 (2,078,006) Welding. 

R-10 (2,078,381) Semiautomatic 
Electroplating Machine. 

R-11 (2,078,517) Electrolytic 
Cell. 

R-12 (2,078,690) Welding 

R-13 (2,078,694) Automatic 


Feeding. 
R-14 (2,078,868) Electroplating 
Process. 
R-15 (2,078,869) Electroplating 
Process. 


(S) Health and Hygiene 


S-1 (2,076,246) X-Ray ‘Tilt 
Table. 

S-2 (2,076,252) Oil Tight Flange 
for Shockproof X-Ray Units. 

S-3 (2,076,410) Massage Instru- 
ment. 

S-4 (2,076,741) Fenestrated En- 
doscopic Tube. 

S-5 (2,077,034) Hair Clipper 

S-6 (2,077,329) Shaving Device 
and Motor. 

S-7 (2,077,330) Starting Device 
for Motors. 

S-8 (2,077,331) Shaving Device. 

S-9 (2,077,367) Shaving Device. 

$-10 (2,077,425) Bone Conduc- 
tion Hearing-Aid. 

S-11 (2,077,426) Bone Conduc- 
tion Hearing Aid Device. 

$-12 (2,077,704) X-Ray Photo- 
graphic Apparatus. 

$-13 (2,077,805) Shaving Im- 
plement. 

S-14 (2,077,806) Shaving Im- 
plement. 

$-15 (2,078,025) Vibrator. 

S-16 (2,078,340) Radiographic 
Apparatus. 

S-17 (2,078,385) Small Receiver. 
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S-18 (2,078,391) Condenser Type ; 
Electrode. 
S-19 (2,078,559) Permanent 


Waving Apparatus. 

S-20 (2,078,563) Shaving Ap- 
paratus. 

S-21 (2,078,686) Internal Ori- 
fice Thermal Dilator and Medica- 


tor. 

S$-22 (2,078,758) Hair Waving 
Heater. 

S-23 (2,078,786) Applicator and 
Control. 


S-24 (2,078,845) Safety Razor 
and Vibratory Motor. 

S-25 (2,078,895) Vibratory 
Motor. , 

S-26 (2,078,896) Motor. 

S-27. (Design 103,978) Hair 
Drier. 


(T) Toys, Amusement Devices 


T-1 (2,076,054) Race Game. 
T-2 (2,076,055) Race Game. 
T-3 (2,076,832) Free Play De- 


vice 
[-4 (2,077,369) Projecting 
(same. 


T-5 (2,077,684) Control Device 
for Games. 


(U) Switches, Fuses, Wiring 


Devices 


U-1 (2,075,794) Connector. 
U-2 (2,075,935) Fuse Construc 


U-3 (2,076,072) Connector. 

U-4 (2,076,073) Reciprocating 
Switch. 

U-5 (2,076,209) Solderless Wire 
Connector. 

U-6 (2,076,558) Conduit. 

U-7 (2,076,612) Detachable Ter- 
minal Plate 

U-8 (2,076,650) House Wiring 
System. 

U-9 (2.076.943) Fuse Holder. 

U-10 (2,076,998) Cleaning Ap- 
paratus, 

U-11 (2,077,089) Switch. 

U-12 (2,077,181) Support. 
3 (2,077,207) Fuse. 
U-14 (2,077,276) Circuit Inter- 


U-15 (2,077,319) Fuse Puller 
Switch. 
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OIL TUBING and. . 


TSS saa 


with what engineers and designers 


demand in dependable insulation 
JV DIELECTRIC STRENGTH" TURBO magneto grade oil tubing the dielectric 


strength is over 7000 volts; the radio grade, over 
4000 volts and in the saturated sleeving it is well over 2000 volts. These ratings were determined 
after exhaustive tests. 


J RESISTANT TOQ— oils, acids, moisture, friction and extremely slow burning, 


TURBO oil tubing is ideal for many applications where such 
advantages are desired. TURBO saturated sleeving is flame-resistant and absorbs very little 
moisture. It is ideal for use where hot compounds are applied and where high voltages are not 
encountered. 


FLEXIBILIT Y—both TURBO oil tubing and saturated sleeving will retain their true 
tubular forms even after bending, twisting, etc. This feature is 
especially advantageous in the work of assembly. 


PERMANEN C Y— TURBO oil tubing and saturated sleeving answer all questions 


as to permanency in insulating efficiency. Extreme care in 
manufacture with the best known materials makes this possible. 










Write for full, standard length of TURBO 
cil tubing and saturated sleeving for texting §~ WILLIAM BRAND & CO., 268 4th Ave., New York 
jomueanhwan’ In Chicago - 217 N. DESPLAINES STREET 
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pLEcTBITe Our Exactness Is 


Your Protection 


ROTECTION for your motors, protection for production 
5 i s : schedules, is what you want in carbon brushes. This double 
A high grade fibre board for electrical insulation. protection to you is our first thought as a manufacturer of finest quality, 
A material of quality possessing high tensile and precision-built brushes. 

dielectric strength. Used by many of the leading We furnish fine brushes not only to fit the needs of existing types of 
generators and motors but also to meet the requirements brought about 
by new developments and changes in the design of electrical machinery. 





manufacturers of electrical equipment. 


A Grade of Carbon Brushes 
for Every Type of Service 


Grade 460—The Ultimate in Exactness 


A high quality electro graphitic grade that covers 
a wide field of brush application. 







pENSITE 


Specific Resistance 0015 Strength 4100 
(Ohms per inch cube) (Lbs. per sq. in.) 
Carrying Capacity Contact Drop High 
: (Amperes pet sa. in.) 55 : on 
An extremely hard board of superior quality which Peripheral Speed 5500 Coefficient of Friction. . Low 
can be used in place of more expensive types of ent indecent 65 — a 2-3 


insulating materials. . s ; ; 
™ ‘ Our engineering staff is always at your service. 


Pulp Products Department 












OU PERIU K 
WEST VIRGINIA PULP & PAPER COMPANY nendunenae AVE. uae oO. 


230 Park Avenue, New York, N. Y. Rh me mere ALL THAT THE NAME IMPLIES 
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AMERICAN Bonded Metal 
has what it takes to reduce 
costs and improve appearance. 
Merchandise made from it has 
“buy appeal” —the feeling of 
real value. And why not? — for American Bonded Metal 
is economical to use. 

It comes to you completely pre-finished in 20 brilliant 
combinations of electro-bonded surface and base metals — 
in sheets, strip or round edge flat wire. It is permanently 
bonded. It can’t chip or peel. It requires no plating, no 
buffing, no lacquering. It is easily stamped, formed or 
drawn. 

You save material expense. Reduce labor costs. Get 
faster production. Save floor space. Lessen your equipment 
investment. Effect net savings as great as 40%! Let us prove 
it to you with actual free sample pieces. Send for them 


today. See how this economical metal will give you a better 
product at less cost. 


SEND FOR THIS VALUABLE BOOKLET C 

Now in preparation— America’s AME RI AN 
most complete book on pre-fin- C O 
ished metals and their use in NI KEL ID 
modern product design. Contains C O 

many photographs and valuable M p A N Y 
engineering data. Write now for 


12 Second Street, Peru, Ill. 
your free copy. 
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U-16 (2,077,338) Circuit Initer- 
rupter. . 
U-17 (2,077,362) Switch of 


Snap Spring Type. 

U-18 (2,077,429) Circuit In‘er 
rupter and Arc Extinguishing 
Liquid. 

U-19 (2,077,472) Push Button 
Switch. 

U-20 (2,077,503) Switch. 

U-21 (2,077,504) Switch. 

U-22 (2,077,510) Spring Con- 
tact Gauge. 

U-23 (2,077,576) Switch. 

U-24 (2,077,577) Switch. 

U-25 (2,077,622) Contact. 

U-26 (2,077,686) Terminal 
Bushing. 

U-27. (2,077,801) Outlet for 
Portable Lamps. 

U-28 (2,077,823) Refillable Blade 
Fuse. 

U-29 (2,077,904) Motor Control. 

U-30 (2,078,145) Circuit 
Breaker. 

U-31 (2,078,154) Plug and Can 
Connector. 


U-32 (2,078,253) Snap Switch. 

U-33 (2,078,784) Cire wit 
Breaker 

U-34 (2,078,803) Circuit 
Breaker. 

U-35 (2,078,885) Attachment 


Plug Receptable. 
U-36 (2,078,888) Switch. 
U-37 (2,078,908) Multiband 
Structure & Switching Mechanism. 
U-38 (Design 104,215) Switch 


Handle. 


(V) Musical Instruments 


V-1 (2,075,802) Production of 
Complex Sounds. 

V-2 (2,078,350) Electrophonic 
Stringed Instrument. 

V-3 (2,078,505) Metronome. 


(W) Telephony 


W-1 (2,075,861) Regulating Bal 
ance Between Currents in Asso- 
ciated Currents. 

W-2 (2,076,102) Thermionic 
Tube Control. 


Corporate 


Addressograph-Multigraph Corp., 
M-9, M-10, M-11, M-12. 

Ajax Electric Furnace Corp., K-3. 

Aktiengesellschaft, Robert Bosch, 
U-17. 

Allgemeine Elektricitatz Gesell- 
schaft, G-29, G-30. 

Allover Mfg. Co., S-5. 

Aluminum Co. of Amer., B-5. 

American Cystoscope Makers, 
Inc., S-4. 

American Insulated Wire Corp., 
B-10. 
American Talking Wire Co., W-29 
American Tel. & Tel. Co.. B-2, 
B-3, U-22, W-9, W-11, W-19. 
Anaconda Wire & Cable Co., B-12, 
3-13. 

Anderson Co.. F-11. 

Arrow-Hart & Hegeman Electric 
Co., U-15, U-38. 

Arrow Safety Device Co., N-28. 

Associated Electrical Industries, 
Litd,, G-3. 

Associated Electric Lahs., Inc., 
E-24, O-19, P-9. W-10, W-12 

Associated Tel. & Tel. Co.. W-22, 
W-23, W-24. 

Atlas Supply Co., C-6. 

Automatic Musical Instrument 
ts., D3. 

Auto Turn-Lite Corp., N-25 

B 
Bally Mfg. Co., T-1, T-2 


W-3 (2,076,176) Automatic In- 
tercommunicating, 

W-4 (2,076,234) Telephone. 

W-5 (2,076,244) Telephone Set. 

W-6 (2,076,264) Phase & Fre 
quency Control of Oscillations. 

W-7 (2,076,289) Frequency 
Modulation. 

W-8 (2,076,351) Modulation. 

W-9 (2,076,637) Telephone Sub- 
station 

W-10 (2,076,649) Automatic 
Telephone. 

W-11 (2,076,651) Telephone. 

W-12 (2,076,656) Telephone. 

W-13 (2,076,685) Modulated 
Carrier Wave Transmitter. 

W-14 (2,076,787) Variable Car- 
rier. 

W-15 (2,077,139) Automatic 
Gain Control Circuit. 

W-16 = (2,077,223) Modulation 
System. 

W-17 (2,077,465) Radio Cir 
cuits. 

W-18 (2,077,466) Audio Volume 
Expander Circuit. 

W-19 (2,077,537) For Tracing 
Telephone Calls. 

W-20 (2,077,565) Amplifier. 

W-21 (2,077,594) Push-Pull 
Audio Amplifier Circuit. 

W-22 (2,077,861) Telephone. 

W-23 (2,077,899) Signal. 

W-24 (2,077,902) Totalizator. 

W-25 (2,077,947) Telephone 
Party Line. 

W-26 (2,078,285) Modulation 
Measuring. 

W-27 = (2,078,312)  Telephonic 
Time Announcer. 

W-28 (2,078,321) Loudspeaker 
Mounting. 

W-29 (2,078,357) Telegraphone 
Apparatus and Circuit. 

W-30 (2,078,469) Loudspeaker 

W-31 (2,078,603) Timing De- 
vice for Telephones. 


W-32 (2,078,762) Automatic 
Tone Control. 
W-33 (2,078,842) Automatic 


Telephone. 

W-34 (Design 104,087) Tele- 
phone Desk Stand. 

W-35 (Design 104,109) Wall 


Telephone Set. 


Patentees 


Batterien-u. Elemente-Fabrik Sys- 
tem Zeiler, J-21. 
Battery Patents Corp., C-4. 


Bell Telephone Labs., Inc., E-1, 
E-4, E-5, E-7, E-11, E-13, E-54, 
L-55, E-56, F-15, G-10, G-11, 


H-7, H-18, 0-5, Q-7. 
Rendix Aviation Corp., N-9. 
Bishop & Babcock Mfg. Co., Inc., 
N-16. 
Black & Decker Electric Co., I-10. 
Bowser & Co., S. F., J-3 
Brown Instrument Co., F-21. 
Brown & Sharpe Mfg. Co., E-47. 


c 


Carlson Co., Oscar F., D-13, D-14, 
D-35. 

Casco Products Corp., N-11. 

Century Electric Co., L-40 

Century Lighting Equipment, 
ine,, §-5. 

Cheatham Electric Switching De 
vice Co., O-1. 

Chicago Transformer Corp., D-34. 

Clark Controller Co., F-14. 

Cleveland Cooperative Stove Co., 
L-31. 

Clipshave, Inc., S-9, S-25, S-26. 

Clum Mfg. Co., U-20, U-21 

Compagnie du Chemin de_ Fer 
Metropolitain de Paris. O-21. 

Compagnie Generale d’Electricite, 
C-1, C-11. 

Compagnie Generale De _ Tele- 
graphie Sans Fil, H-30, W-6. 
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CONTACTS 


with GENERAL PLATE 
LAMINATED CONTACTS 


You make double savinzs when you use General Plate contacts. 

First: you pay on/y for the silver or precious metal that is actually used. 

econd: you get much greater resistance to wear than with the same 
thickness of solid silver in rivet form. 

The precious metal surface is permanently fused—not electroplated 
—to the hard alloy base. This is your guarantee of two-in-one per- 
formance: long life and low cost. 

Spot welding to brass, copper or steel is made simpler and speedier 
by the three projecting tips on the back of the buttons. Heat con- 
ductivity is uniformly high. General Plate contacts—available in 
domed or flat buttons—strips—wire—tube—and stripe metal—are 
used in hundreds of products. 

Our bulletin has helped save time and cut costs for many manu- 
facturers. Write for it. 


GENERAL PLATE COMPANY 


ATTLEBORO . : MASSACHUSETTS 
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A PRODUCT WORTHY 
OF ITS NAME IS WORTH 


THE RIGHT NAME PLATE 


A truly fine name plate enhances the value of the name of the 
product on which it is placed. It adds to eye app2a/, a final 
touch in design that speaks loudly of reputable quality. Hun- 
dreds of internationally known manufacturers have felt the in- 
fluence of A E Name Plates as sales aids. Why don’t you put 
that influence to work in the marketing of your products? A E 
craftsmen produce name plates without ugly screw heads. 
Concealed attaching devices allow 
the designer full sway in achieving 
artistic effects. Every A E Name 
Plate is an exclusive production— 
we carry no stock designs. Send 
for our new booklet. 








AMERICAN EMBLEM CO., Ine. Box 116-R, UTICA, N.Y. 


New York Philadelphia Chicago Detroit 
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AKE IT SMALL 


AND MAKE IT QUIET” 


That is the assignment that R & M engineers have 
to tackle when they are called on to develop 
special motors for appliances like electric hair- 
dryers. Or the demand might be: ‘‘Make it strong 
and make it rugged” for a portable drill. 

It's all the same to R & M. This company did 
not accidentally get its appointment as motor- 
supplier to the appliance industry—we earned 
it, by making the motor fit the job; not the job, 
the motor. So wherever you look—at washers, 
ironers, stokers, oil burners, drills, or phono- 
graphs—you will find R & M motors doing all 
that is expected of them, and more. 

Our engineers will welcome the opportunity 
to talk things over with yours. For better motor 
service, we're at your service. ... Robbins & 
Myers, Springfield, Ohio; Brantford, Ontario. 


ROBBINS & MYERS 


as 


FANS + MOTORS + HOISTS « CRANES + FOUNDED 1878 





Here an Ohio Torque 
Motor is used to release 
the brake of this hoist 
mechanism. Brake is ac- 
tuated by a spring and 
the motor functions when 


hoist is operating. 


E/MOTORS 


OHIO TORQ 


many difficult problems 


The unique characteristics of Ohio Torque Motors 
adapt them to a great variety of situations where 
they perform with greater economy and reliability than 
solenoids or pressure cylinders for controls and brakes. 
Quiet operation also is much in their favor. They can 


be installed to function efficiently and reliably by remote 
control. 


New uses are constantly being found for Ohio Torque 
Motors. Already they are extensively employed for 
releasing brakes, operating cams, turning valves, clos- 
ing switches, operating controllers for acceleration or 
reverse, and similar functions. 


Ohio Torque Motors can be successfully used in any 
type of service where power must be applied to the 
point of stalling, without harming the motor. 


Ohio Engineers will gladly cooperate with you in find- 
ing applications where Ohio Torque Motors will cut 
costs of operations, develop higher efficiencies and pro- 
mote greater reliability. Acquaint us with your problem. 


THE OHIO ELECTRIC 
MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 


Ohie Motors meet or exceed N.E.M.A,. 
a, en ae specifications. 
























OHIO MOTORS 
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Refrigeration Corp., 


K-8 


Cornell-Dubilier Corp., D-2. 
Cutler-Hammer, Inc., U-23, U-24, 


U-32 


D 


Dubilier Condenser Corp., P-22. 
duPont de Nemours & Co., E. I., 


R-14, R-15. 
E 


E. A. Laboratories, Inc., N-29 
Eclipse Machine Co., D-27, N-27. 
E-conolite Corp., D-38, P-19. 
Edison, Inc., 


Thomas A., C-16, 
-1. 


Electric Auto-Lite Co., 1-13. 
Electric & 


Musical 


Industries, 
ied., G-19. 


Electric Trading Corp., L-15 
Flectric Vapor Lamp Co., D-6 
Electro-Accoustic 


Products Co., 
W -28. 


Electrolux Corp.. e &, L-12 
Electrons, Inc., of Del., G-2. 
Engineering & 


Research Corp., 
P-14. 


Eugene, Ltd., S-19. 


F 


Farbenindustrie Aktiengesellschaft, 


IG, J-27. 
Faries Mfg. Co., J-40, J-44 
Federal Telegraph Co., H-31. 
Ford Motor Co., A-10. 
Foxboro Co., E-48. 


G 


Gamewell Co., P-7 


Gebruder Zehnder Radiatoren & 
Apparatebau, K-2. 


General Electric Co., A-7, A-13, 


B-8, D-10, D-25, D-26, D-43, 
E-6, E-58, E-59, E-60, F-61, 


E-83, E-84, E-85, E-89, F-16, 
Wey. 6227. Gees. Geos. 8-19. 
H-20, H-46, 1-7, 1-12, I-14, J-6, 
1-7, Jol) F282) P17, 9-54 1-29, 


L-24, L-34, L-35, L-36, L-37, 
L-38, U-12, U-30, U-33, U-34. 
General Electric Vapor Lamp Co., 
J-13, J-14 
General Motors Corp., K-9, N-7, 
N-19, N-30. 
General Railway Signal Co., O-14, 
Q-15, O-16, U-25. 
Gilbert Co., A. C., L-42, L-43, 
L-44. 
Gillette Safety Razor Co., S-13, 
»-14. 
G. M. 
G-21. 
G & N Engineering Co., D-1. 
Guyan Machinery Co., D-15. 
Guy Motors, Ltd., N-22. 
H 
Hancock- Nelson 
-15. 
Hazeltine Corp., E-31, E-32. 
Holophane Co., J-3. 
Hoover Co., L-6, L-19. 
Howe Mfg. Co., P-16. 


Porcelain Coe.. 


Laboratories, Inc., G-20, 


Mercantile Css 


Illinois Electric 
U-8. 

Tmperial Glass Corp., J-46. 

International Business Machines 
Corp., M-1. M-2, M-3, M-4, 
M-5, M-6, M-7, M-8. 


J 


Jeffrey Mfg. Co., B-7. 

Jennings & Co., O. D., P-6. 

Johnson Bros. Engineering Corp., 
aoe 


Junker & Ruh Corp., A. G., L-30 


K 


Keeshin Motor Express Co., N-3. 

Keller- Dorian Colorfilm 
()-8, 

Kellogg Switchboard & Supply 
Co., W-34, W-35. 

roo & Co., Walter, E-19, E-34, 
*-62 


Kitchen Aid Mfg. Co., L-1. 


Corp., 





Kress & Co., S. H., J-22. 
b 


Landis & Gyr A. G., D-21. 


‘L’Eclairage des Vehicules’ sur 
Rail,’’ D-4. 

Leeds & Northrup Co., D-29, 

Leo Corp., N-4. 

Lieber Patents Corp., S-10, S-11. 
Line Material Co., B-11. 


M 


Machinerieen-en Apparaten’  Fab- 
rieken ‘“‘Meaf,”’ E-14. 
Magnavox Co., D-19, R-3. 
Magnetic Analysis Corp., E-35. 
Mantle Lamp Co. of Amer., J-23. 
Martindale Elec. Co., U-10. 
Master Electric Co., 1-9. 
Matthews Corp., W. N., U- 
MeGraw Electric Co., L-13 
Metropolitan Device Corp., B-9. 
Midland Steel Products Co., R-13. 
Minneapolis-Honeywell Regulator 
Co., E-20, E-26. 
Morton Co., E-3 


N 


National Electric Products Corp., 
U-7, U 

National Equipment Co., I-8. 

National Mineral Co., S-27. 

National Steel Construction Co., 
D27. 

National Television Corp., H-27. 

New Haven Clock Co., L-25 


13. 


O 


Oak Manufacturing Co., D-3 
Ohio Brass Co., B-16, E-52. 
Oil Devices Corp., N-15 


Pp 


Patent License Corp.. J 47, J-48, 
J-49, J-50, J-51, J-52. 

Patents Corp. of Amer., R-4. 

Paulding, Inc., John I., U-35 

Penn Electric Switch Co., E-29, 
~-30 


Permutit Co., C-3. ; 

Petroleum Rectifying Co. of Calif., 
R-7. 

Philips’ Gloeilampenfabrieken, N. 
V., H-26, R-5. 


Phoenix Oil Engineering Co., K-5 


R 


Radio Corp. of Amer., A-8, A-9, 
A-12, E-6, E-15, E-27,. E-33, 
E-50, E-53, E-67, F-26, G-1, G-5, 
G-6, G-7, G-22, G-23, G-28, H-3, 
H-4, H-5, H-6, H-9, H-12, H-13 
H-21, H-22, H-23, H-24, H-25, 
H-29, H-32, H-33, H-36, H-37 
H-38, H-45, H-47, U-37, W-13 
W-16, W-20, W-21, W-26, W-3! 
W-32. 

Radio Patents Corp., W-17, W-18. 

Radioaktiengesellschaft Ll). >. 
Le ewe, G 15. 

Railley Corp., J-35, J-36, J-37, 
J-38, J-39 

Raytheon Mfg. Co., E-66, G-25. 


Reeves Pulley Co., E-51 

Republic Flow Meters Co., F-3. 
Riley Stoker Corp., E-18 

Rival Mfz. Co., L-45, L-46, L-47. 
Roan Mfg. Co., D-8. 

Royal Electric Co., U-2, U-9. 


S 


Samson-United Corp., 
U-11, 

Sargent & Co., E. H., K-1. 

Schweitzer & Conrad, Inc., U-18. 

Scovill Mfg. Co., J 42, J-43. 

Sears, Roebuck & Co., H-48, H-49, 
H-50. 

Shepard Niles Crane & Hoist 
Corp., D-42, U-29. 

Siemens & Halske Aktiengesell- 
schaft, W-25. 

Signal Engineering & Mfg. C 
P-11. 

Simplex Valve & Meter Co., F-5. 

Sonora Elec. Phonograph Co., 
H-51. 

Sperry Gyroscope Co., E-37. 

Sperry Products, Inc., 0-13, O-28. 

Standard Oil Development Co., 
E-45, F-18. 


L-5, S-15 


ELECTRICAL MANUFACTURING 





eS 
ac aie 


nel 


a _ _ 


ed 


a lameness ei 





> =e Cree ee 
FOR MAXIMUM QUIETNESS AND ENDURANCE 





‘AY RMA-HUFEMAN 
PRE 


CISIVN BEARINGS 


BALL. RVLLER aa THRUST 


DOUBLE FELT SEAL 
BALL BEARING 


Write for free Catalog and Engineering Counsel 


NORMA-HOFFMANN BEARINGS CORP’N, STAMFORD, CONN., U.S.A. 


PROBLEMS SOLVED 1) watersury prastics 


\W/ATERBU IRY Plastics was presented 


with the problem of designing 
and molding a 12” plastic bend for 





home lighting to give a maximum of 
light output without sacrificing beauty. 
Our plastic Engineers designed and 
molded the illustrated 12’ bowl which 
has met with unanimous approval from 
everyone. Why not let us solve your 
problem? Our Engineering depart- 
ment is at your disposal at all times 
without obligation. 





MOLDED PLASTICS DIVISION 


THE WATERBURY BUTTON COMPANY 
EST. 1812 
WASHINGTON AVENUE WATERBURY. CONN. 
NEW YORK CITY @® BOSTON @® PHILADELPHIA ® ROCHESTER 
DETROIT ® CHICAGO ® TORONTO 


JUNE, 1937 
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ENAMELED MAGNET WIRE 


A product, resulting from many years of re- 
search in the field of fine wire manufacture, that 
meets the most rigid requirements of radio and 
ignition coils. A new coating method gives a 
smooth, permanently-adherent enamelling, and 
mercury-process tests guarantee perfect uni- 
formity. Great flexibility and tensile strength 
assure perfect laying, even at high winding 
speeds. If you want reduction in coil dimen- 
sions without sacrificing electrical values, or 
seek a uniform, leakproof wire that will deliver 
extra years of service, this Hudson Wire 
product is the answer. 


Also manufacturers of high grade 
tt cotton and silk covered wires, cotton 
and silk coverings over enamel coated 
wires, and all constructions of Litz 
owt wires. A variety of coverings made 

to customers’ specifications, or to 

requirements determined by our en- 

gineers. Complete design and en- 
en gineering facilities are at your disposal; 
9 details and quotations on request. 


WINSTED CONNECTICUT 





LATEST ELECTRICAL PATENTS 


Standard Steel Works, D-9. 


Standard Thermometer, Inc., F-13 
Stewart & McGuire, E-21 
Synchro Machine Co., I-6 
T 
Taylor Instrument Companies, 
E-2: 
Telefunken Gesellschaft fur Drah‘ 
lose Telegraphie m.b.H., \-1 
A-4, D-36, L-25 G-8, G-31, 


H-10, H-17, H-34, H-38, H-39 
H-44, W-7, W-8, W-15. 
lelegralight Corp., H-& 


Feletype Corp., E-28, I-4, I-5 
Terry Co., Andrew, B-15. 
Tigerman, Inc., J. H., T-3 
Tobis, Tonbild-Syndikat, A. G, 
()-9 
Transit Research Corp., E-65 
Trumbull Electric Mfg. Co., D-30, 
| 5 
U 


Union Carbide & Carbon Corp., 


C-8, C-9, K-6 
Union National Bank of Pitts 
burgh, G-35 


Union Switch & Signal Co., A-3, 
Q-4, O-5, 0-6, O-7, O-8, O-9, 


0-10, 0-11, 0-12. O-17, U-7 


United \merican Bosch Corp.. 
H-11, N-2 


United Research Corp., I-1, W-1 
United States Cloth Cutting Ma 
chine Co., L-18 


Utah Radio Products Co., G-9 












Four general types available: 
Two-Pole, Four-Pole, Geared- 
Head (shown above), and 
Reversing (shown at right). 
Power ratings range from 
-0002 to .008 horsepower. 
Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
precision-made, powerful, 
rugged, and reliable. Self- 
starting. A.C. only. Send 
for complete set of Data 
Sheets. Barber-Colman 
Company, Rockford, Illinois. 


by BARBER-COLAMAN, 


ELECTRICAL MANUFACTURING 
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Ward Co., Edgar T., L-39. 

Ward Leonard Electric Co., E-86 

Warren Telechron Co., L-32, L-33. 

Western Electric Co., B-4, E-2, 
E-70, I-3, W-4, W-5 

Western Molded Products Inc., 
C-14 

Western Union Telegraph Co., 

Westinghouse \ir Brake Co., 
0-20. 

Westinghouse Electric Elevator 
Co., E-81. 

Westinghouse Elec. & Mfg. Co., 


A-11, B-14, B-17, D-28, D-39, 
D-40, D-41, E-9, E-12, E-63, 
E-64, E-71, E-72, E-73, E-74, 
E-75, E-77, E-78, E-79, E-80, 
E-82, E-87, E-88, F-6, F-7, F-23, 
F-24, G-4, G-32, J-10, K-10 


K-11, K-12, L-27, O-24, O-25, 
0-26, O-27, P-21, R-12, S-2 
U-14, U-16. 

Westinghouse X-Ray Co., Inc., 


S-1. 
Westvaco Chlorine Products Corp x 
R-11. 
Wiggington Co., F-2 
Wilkes Avery Corp., E-41. 
Willard Storage Battery Co., C-15. 
Winchester Repeating Arms Co., 
K-44 


Wired Radio, Inc., W-14 
Wurlitzer Co., Rudolph, 0-10. 


= 


Zeiss, Carl, J-26 
Zenith Radio Corp., H-28 
Zimmerer Mfg. Co., The Karl A., 


R-2. 


SHADED-POLE 
INDUCTION TYPE 
A. C. MOTORS 
featuring 
UNUSUALLY HIGH 
STARTING TORQUE 
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Consult COLONIAL -_ Cott 
For Correct Electrical Ee ee 
poncecans, MUTT R@NW NCI): 
Among Colonial's processes 
and finishes, you will find just 
ows porno Type T 
eaeeaas Taesdnaeans ELECTRIC 
unsurpassed. 
aed white, I Aa MA 3 Af ) .e N 
waite | eee 
neti eniiiie for 
ave vila new un- 
glazed gray. 
ee cone weleteny 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 








K & H SOLDERLESS TERMINAL LUGS 


@ Here's the newest addition to the Wilcolator family 
of thermostatic controls—an immersion thermostat 





Ceti. For Wire Sizes combining high capacity, easy installation, low cost. 
No. 102! 8 to 4 incl , : 

| @ In construction, the new Wilcolator type T immer- 

i Send for free samples and catalog on these and other numbers sion thermostat is remarkably simple, consisting of a 

| well which threads into the tank—and a thermostat 

which snaps onto the well. And like all Wilcolator 

Catl. For Wire Sizes | temperature controls, its action is extreme'y accurate. 

No. 1015 £0 us 10 ind. For the thermostat is the “snap” action, using silver 


contacts and the liquid type of control*. It is sensi- 
tive within plus or minus 5°F. 





We manufacture standard and special devices for the Electrical Trade e Below are the standard specificat ae of the ane 


KRUEGER & HUDEPOHL type T. When adjustment from outside tank casing 


THIRD & VINE STS. CINCINNATI, OHIO is necessary, extension shaft and dial can be supplied. 


Control Range— 100° to 200 Size—314” high, 24” wide 
Capacity—35 amps., 125 Volts Depth of housing— 114” 
20 amps., 250 Volts Depth of well—2” 
Alternating Current only 


@® Two models: Double pole—double break. Double throw 
double break. On the double throw model, contacts on one 
side are closed when contacts on the other side are open. 

@ Write today for prices and further information on 
the Wilcolator type T immersion thermostat. Learn 
how easily it can be adapted to water heaters, sterilizers, 
presses, urns, oil baths, and kitchen equipment. 


* Wilcolator pioneered, developed the liquid type thermostat-—now 
universally accepled as the most accurate remote control method. 


WILCOLATOR 


WILCOLATOR COMPANY, NEWARK, 


ETB hrelehim oy 
556-558 West Monroe Street Chicago, Ill. U.S.A 


N - NEW YORK - PHILADELPHIA - PITTSBURGH - MILWAUKEE - LOS AN 
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COILS 


Universal — 


Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
229 Chapman St., Providence, R. I. 





Oa hetitltletitetiebitehieh 
BALL-AND-SOCKET JOINT 


Bends and fiexes without exposing the 
wire... Stands high heat... Unaf- 
fected by oil or moisture... High di- 
electric strength . . . A size for every wire. 
Wire for Sample Card 
STRUTHERS DUNN, INC. 
134 N. Juniper St., Philadelphia, Penna. 


DUNCO <>< 
xe INSULATORS 


CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


rs of carbon 





vA 


TTY 4 


fae iVali< ey: sia e458) 
WRITE FOR CATAL 
Becker Brothers Carbon Co. 


223 No. Ashland Ave., CHICAGO, ILL. 








EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


Isolantite Inc. 
Sales Office - 233 Broadway, New York, N. Y. 


Factory at Belleville, N. J. 
Manufacturers of 





CERAMIC INSULATORS 


STAR INSULATING BEADS 


BALL & SOCKET TYPE 


NINE STOCK SIZES 
Write for Samples & Prices 


Made of LAVOLAIN 
STAR PORCELAIN CO., Trenton, N. J. 


A&A COILS 


MAGNET | Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 
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ALLOYS, Aluminum 


Aluminum C« of America, 2179 Gulf Bldg Pitts 
burgh, Pa. 

ALLOYS, Magnesium 

Dow Chemical Cx Dowmetal Division, Midland, Mich 


Dowmetal.’’ 


ALLOYS, Resistance 

Driver Ce Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 

Jellif? Mfg. Corp., C. O., Southport, Conn 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg Pitts 
burgh, Pa 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
du Pont de Nemours & Co., E. 
Dept., Wilmington, Del. 


I., Grasselli Chemicals 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn 
ARMORED CABLE, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, III. 
ATTENUATORS 


Electrad, Inc., 175 Varick, New York, N. Y 


BALLS, Steel 
Hoover Ball & Bearing Co., Ann Arbor, Mich 


BARRELS, Electroplating 
du Pont de Nemours & Co., E. I 
Dept., Wilmington, Del. 


BEADS, Insulating 


American Lava Corp., Chattanooga. Tenn. 


Grasselli Chemicals 


Dunn, Inc., Struthers, 134 N Juniper, Philadelphia 
Pa. ‘Fish Spine.’’ 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 

BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lan 


easter, Pa 

Fafnir Bearing Co., New Britain, Conn 

Hoover Ball & Bearing Co.. Ann Arbor, Mich 

New Departure, Division General Motors Corp., Bris 
tol, Conn 

Norma- Hoffmann 3earings Corp., Stamford, Conn 
““GreaSeal.’”’ 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co.. Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 
tandall Graphite Products Corp., Dept. 515, 609 W. 
Lake, Chicago, Ill. 


BEARINGS, Oil-less (Non-metallic) 


Continental-Diamond Fibre C« Newark, Del. 


National Vuleanized Fibre Co.. Wilmington. Del 

Nolu Oilless Bearings Co., 12 E. Johnson, German 
town, Philadelphia, Pa. 

Richardson C Melrose Park (Chicago), Il “Tnsu 
rok.”’ 


Waterbury Button Co., Washington Ave., Waterbury 
Conn 


BELTS, Fan, (V-Belts, Cog Belts) 


Dayton Rubber Mfg. Co., Dayton, O. ‘‘Dayton.’’ 


BELTS, Steel Conveying 


Acme Steel Co., 2846 Archer Ave., Chicago, III. 


BERYLLIUM COPPER. See Copper, 
Beryllium 


BLADES, Fan 


Torrington Mfg. Co., Torrington, Conn. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Blue Printing. 

BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 


Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 


BOXES AND CARTONS 


Gaylord, Inc., Robert, Dept. 401, St. Louis, Mo 


Hinde & Dauch Paper Co., 325 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 

American Brass Co., 25 Broadway, New York, N. Y. 

Ryerson & Son, Inc., Jos. T., Chicago, Tll 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave. 
Waterbury, Conn. 


BRONZE BARS, Solid & Cored 


Johnson Bronze Co., 570 S Mill, New Castle, Pa. 
BRUSH SEATERS. See Seaters, Brush 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 223 N. Ashland Ave., 


Chicago, Ill. 

General Electric Co., Schenectady, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. “‘Pyramid.’’ 


Ohio Carbon Co., 12508 Berea Rd., Cleveland, Oo. 
““Ohio.”’ 

Superior Carbon Products, Inc., 9115 George Ave 
Cleveland, O. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


BUSHINGS, Bronze. See Bearings & 


Bushings. 


CABLE, Heavy Duty 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave New York, 
iw ““Gencorone,’’ Thermax.”’ 

General Elec. Co., Schenectady, N. Y “Glyptal 
“*Versatol.’’ 


CABLE, Microphone, Speaker & Battery 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Holyoke Co., Inc., 710 Main, Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 
Soston Insulated Wire & Cable Co., Dorchester, Mass, 
Rockbestos Products Corp., 716 Nicoll, New Haven, 
Conn. 


CADMIUM PLATING 
du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del. 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming 
ton, Del. 

National Vuleanized Fibre Co., Wilmington, Del. 


CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 

Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Ill. 

National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. ‘‘Everready,’’ ‘‘National.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pitts 
burgh, Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg Pitts 
burgh, Pa. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
““‘Dowmetal.”’ 


CASTINGS, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
Mica Insulator Co., 200 Varick, New York, N. Y. 


CEMENT, Liquid Porcelain 
Sauereisen Cements Co., 136 Sharpsburg, Pittsburgh, 
Pa. 


CERAMIC, See Insulation, Ceramic; 
Lava; Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 
General Electric Co., Schenectady, N. Y. a 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


CLIPS AND MOUNTINGS, Fuse 

Jefferson Electric Co., Bellwood, Ill 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ill 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Sherman Manufacturing Co., H. B., Battle Creek, 
Mich. 4 ‘ . 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. _ p oi 

Brard & Co., Wm., 268 Fourth Ave., New York, N. Y. 

General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. : 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. . bs eas 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘‘Armatite.’’ ‘‘Micanite.”’ 


CLUTCHES & COUPLINGS, Transmission 

Continental-Diamond Fibre Co., Newark, Del. 

Gencral Electric Co., Schenectady, N.Y. se 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
cago, Ill. 


COIL (Coils) ay 
Armature and Field. See Coils. er 
Driers and Impregnator. See Ovens, Industrial. 
Electromagnet. See Coils s 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. : 
Resistance. See Units, Rods, Grids, Elements; also 
Resistors and Grid Leaks, Radio. 
Solenoid. See Coils. Ss 
Winders, Induction Coil. See Winding Machines, 
Coil. 
COILS — 
Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huron, 
Mich. ‘ 
Coils, Inc., 229 Chapman, Providence, R. I. - 
Davis & Co., Inc., Dean W., 549 W. Fulton, Chicago, 
Til. 
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@ K-C fractional horsepower, heavy duty 
motors, are renowned for performance and 
dependability. Built by specialists in the 








SS 
field, these motors offer real dollar for dollar Spee. newt errs INN ing sreel 
value. No finer material or workmanship can a che goo’ reso als 0 TOO gs 
be bought, and only by volume production 0 Pets ® Fe {oy Sted ot 
are our low prices possible. You know 0 SHS OP gins ae 

ye 






you're right when it's a Kingston-Conley! 


K-C motors include single-phase, three- 
phase, single and two-speed fan motors, and 
capacitor-start heavy duty power motors. 


KINGSTON-CONLEY ELECTRIC CO. 
North Plainfield « » New Jersey 
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Experience and technique gained over 34 years of producing 
stampings or exacting manufacturers! This assures you of Quality 
. .. Service ... Economy. Let us prove it to you! Send White- 
head your blue prints for an estimate. 


Send for Catalog 









Y 
WHITEHEAD STAMPING Co. 
oe 1675 West Lafayette Blvd. Detroit, Mich. 
k 
| OHMITE tnamcceo RESISTORS 
‘ i ENAMELED e Ri GGED 
nd : = > strength with no surplus 
@ | Hundreds of Sizes Se UZ weight, quick easy starting, 
Y. and Values = T’“’“n"a : —_ i= perfect balance, plus sound 
fal —— \ ai = e ° . . 
| aan = engineering born of experience 
on 8 oF = - one Standard a I ; | 
) : of Workmanship oo = a ae 
hi ; FORRINGTON Blower 
- Wheels are out in front! It 
haf RverRY OHMITE Resistor is coated with the will pay you to learn more 
specially developed vitreous enamel which wee — oe 
/ maintains the uniformity of the winding during about TORRINGTON’S com- 
i = the manufacturing process... and permanently plete line of Blower Wheels 
thereafter. Write for Catalog 16, listing hun- P 2 ; 
also dreds of sizes, values and types, together with Write for catalog with ratings 


other OHMITE products. 


for all wheel sizes and table of 


© fH M I T fe eOur nas dimensions for housing scrolls. 


4843 Floumoy St, « Chicago, Il AT a 
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PRESSURE REGULATOR 
& SOLENOID VALVE 


Combined 
in ONE Assembly 


Ideal for heating, air con- 

ditioning, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
Low-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 


UNS 







Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 


Res 


Tee CR 


3121 NO. CRAWFORD AVE.,CHICAGO 


When writing advertisers 


please mention 


ELECTRICAL 
MANUFACTURING 





L-R FLEXIBLE COUPLINGS 


Write for samples of Type ‘‘!-A’’ 

noiseless, non-lubricated, low-cost 

coupling. 3/16” te 23/4” bores. 
LOVEJOY FLEXIBLE COUPLING Co. 


5020 West Lake Street Chicago, 111. 











REFER TO 


MOTORS AND WHERE TO BUY 
PAGES 82 and 84 





MAGNETIC VALVES 


to control electrically the flow of 
STEAM - WATER - OIL - AIR - GAS - Etc. 
Write for bulletins 
MAGNATROL VALVE CORP. 
NEW YORK, N. Y. 


56 BEEKMAN ST. 








A complete review of all new 
ELECTRICAL PATENTS 
begins on page 106 


QUALITY ( Strand SERVICE 


Flexible Shafts and Machines 


Write for Catalog 


N. A. STRAND &CO. 
5001 No. Lincoln St., Chicago 
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Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


General Electric Co., Schenectady, N. Y 
Roebling’s Sons Co., John A., Trenton, N. J. 


COILS, Radio Frequency 
Electronic Mechanics, Inc., 201 E. 12th, New York, 
N. ¥. 


COMMUTATOR STONES & GRINDERS 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


COMMUTATORS 
Homer Commutator Corp 4748 Hough Ave., Cleve 
land, O. 


CONDENSERS, Fixed 

Acme Wire Ce New Haven, Conn. 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So 
Plainfield, N. J 

Fast & Co., John E., 3121 N. Crawford Ave., Chicago 
Ill. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo 

Cornell-Dubilier Corp., 1008 Hamilton Blvd., So. 
Plainfield, N. J 

Dumont Elec. Co., Inc., 514 Broadway, New York 
ae 


General Electric Co., Schenectady, N. Y. 


CONNECTORS, Wire 

Alden Products Co., Dept. EMJ, Brockton, Mass 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. k 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. _ 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Il. 

National Carbon Co., Inc., Carbon Sales Div., Cleve 
land, O. “National.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O. 
Superior Carbon Products, Inc., 9115 George Ave. 
Cleveland, O. 


CONTROLLERS, Motor. See ‘Where to 
Get Control Devices for Designed-in 
Use”’, elsewhere in this issue. 


CONTROLS, and Valve Temperature. See 
‘“‘Where to Get Control Devices for De- 
signed-in Use’’, elsewhere in this issue. 


CONVERTERS 
Raytheon Mfg. Co., Elecl. Equipment Div., Waltham, 
Mass. 


CONVERTERS, Rotary 
Pioneer Gen-E-Motor Corp., Dept. E-3-F, 466 W. Su 
perior, Chicago. Ill. 


COPPER, Beryllium 

American Brass Co., 25 Broadway, New York, N. Y. 

Beryllium Corp. of Pennsylvania, Reading, Pa. 

Riverside Metal Co., Riverside, Burlington County, 
N. J. 


CORD, Flexible, Heavy Duty; Lamp; 
Heater 

American Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., 208 S. La Salle, Chicago 
Til. (United States Steel Corp. Subsidiary). 

Belden Mfg. Co., 4633 W. Van Buren, Chicago. TI. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Braiding Mills, Chicago Heights, Il. 

Driver-Harris Co., Harrison, N 

General Cable Corp., 420 Lexington Ave., New York 


General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. “*‘Deltabes 
ton.’’ ‘‘Salamanda.’’ 

Holyoke Co., Inc., 710 Main, Holyoke, Mass. 

Okonite Co., 501 Fifth Ave., New York, N. Y. 

Rockbestos Products Corp., 716 Nicoll, New Haven 
Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORES, Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O 

General Ceramics Co., R.C.A. Bldg., New York, N. Y 

General Electric Co., Schenectady, N. Y¥ 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., Trenton, N. J. “*Thermolain,"’ 
**Lavolain.’’ 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 


COUNTING DEVICES 
Veeder-Root, Inc., Hartford, Conn 


COUPLINGS, Flexible 

Chicago Rawhide Mfg. Co., 1281 Elston Ave.. Chicago 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi 
cago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, O 


CUPS, Oil & Grease 

Gits Bros. Mfg. Co., 1840 8. Kilbourn Ave., Chicago, 
Til 

DECALCOMANIA 


American Decaleomania Co., 4326 Fifth Ave.. Chi 
cago, Ill. 





DIES AND MOLDS 
Ciieeae Molded Products Corp., 2144 Walnut, Chicago, 


Richardson Co., Melrose Park (Chicago), Ill. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 


Vis. 


DRAFTING MATERIALS. See 
ment, Drafting Room. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, O. 


Equip- 


**Dayton.”’ 


ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., 


Cleve- 
land, 


ELECTROPLATING EQUIPMENT 
du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


ENAMELING MACHINES. See Machines, 
Enameling. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., 900 S. Wabash Ave., Chi 
cago, Ill. 


EQUIPMENT, Chemical & Special Pro- 
cess. 

Stokes Machine Co.. F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa. 


EQUIPMENT, Drafting Room 

Bruning Co., Inc., Chas.. 102 Reade. New York, N. ¥ 
Faber, Inc., A. W., Newark, N. J. 
ESCUTCHEONS 

aoe Emblem Co., Inc., Box No. 116R, Utica 
EXTRACTORS, Oil 

Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Waterbury Button Co., Washington Ave., Waterbury. 


Conn. 
FANS 
Torrington Mfg. Co., Torrington, Conn. 
FELT 


Felters Co., Inc., 218 South, Dept. EM, Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Tl 


FERRULES 

—— MacGuyer Co., 17 Virginia Ave., Providence, 
Scovill’ Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button Co., Washington Ave., Waterbury. 
Conn. 


FIBRE, Phenol 
Sheet, Rod, Tube, Gear Stock 

Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co.. 200 Varick, New York, N. Y¥ 
“‘Lamicoid,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 
“*Vul-Cot,"’ ‘‘Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu 
rok."’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
*‘Ohmoid.’’ 


Wilming 


FIBRE. Vulcanized 

Sheet, Rod, Tube; Bushings, Washers, Cleats, Screw 
Products. 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E, 12th, Wilming 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del 
“‘Peerless,’’ ‘‘Vul-Cot.’’ 

Simplex Mfg. Co., Auburn, N. Y. (Washers). 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
““Fyberoid,’’ ‘‘Ohmoid.’’ 


FINISHES 
(Paints, Lacquers, Enamels.) 


Aluminum Company of America, 2179 Gulf Bildg., 
Pittsburgh, Pa. 


aes Waldstein Co., 438 Riverside Ave., Newark 
Roxalin Flexible Lacquer Co., Inc., Box 576, Eliza- 
beth, N. J 


Sherwin-Williams Co., Cleveland, O 
Walker Co., H. V., Elizabeth, N. J. 


FLASHERS, Sign 
Brown Instrument Co., 4466 Wayne Ave.. Philadelphia. 


Pa. (A Division of Minneapolis-Honeywell Regu 
lator Co.). 


Leland Elec. Co., Dayton, O. 
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WILMINGTON VULCANIZED 


SWEDGED OR" UPSET” 


AAs SSd seats °] 


Just issued!—A list of sizes for 
which we have the special tools 
required—in convenient, file- 


size reference form. You need 


minimum effort. 


| this to specify and order with 
| Write for your copy 
| —there’s one set 
. ~ aside. And, there’s 


no obligation at all. 


and ask for our 
’ 


Pick your size 


quotation on 
a 1 


WILMINGTON FIBRE SPECIALTY COMPANY 


| MANUFACTURERS OF GENUINE VULCANIZED FIBRE 


any quantity.We'll 


probably save you money! 


WILMINGTON, DELAWARE 





E.M.C. MOTORS 


ss With or Without Gear Reducers 


HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 





Made in All Voltages—A. C., D. C., Universal 
Are Competitively Priced 


And are ideally suited for projectors, dispensing 
devices, heat controls, advertising displays, mixers, 
small pumps, motor testers, and all similar 
applications. If you are designing fractional h.p. 
motors into such products, 


Send for E.M.C. Specification Sheet TODAY! 


When filled out and returned to us, this Specifica- 
tion Sheet will enable us to make constructive 
recommendations for your job. 


ELECTRIC MOTOR CORP... Racine, Wis. 


HASSALL 


NAILS, RIVETS & SCREWS 


arp 


¥ 
; QUALITY GUARANTEED 
| MADE TO ORDER IN ANY METAL—SEND FOR ILLUSTRATED FOLDER TTC Lb A) é Co. Ine. ” 
S JOHN HASSALL, INC. cst. 1:80 404 OAKLAND ST.. BROOKLYN, N. Y 549 WEST FULTON ST., 
“i caeces . —— ra eNom SD le 
NG JUNE, 1937 


Hard, Tough, 
Rugged and 
withstands 
Thermal 
Shock. Any 
Size. Any 
Shape. 


rary 


RETeATon 


on TP 


Foye 


Samples for 
testing and 
price esti- 
mates fur- 
nished upon 
request. 


THE LOUTHAN MANUFACTURING CO. 


Ceramic Specialists Since 1901 
EAST LIVERPOOL, OHIO, U. S. A. 


Gas engineering staf ie 
(be glad to assist you in |F 
solving your coil problems. | 





aL 


ITS oe 


bidet x} lence assures 
jhest SE Pe haY and depen Pose eh ag 
A Trial Will Convince You... 

f ALNICO MAGNETS 


THOMAS & SKINNER STEEL PRODUCTS CO. 


1111 East 23rd Street Indianapolis, Ind 


A Complete Service 


Macallen Mica Products 
Dolph’s Insulating Varnishes 
Vartex Varnished Cambric 
Manning Insulating Papers 
Emerald Brand Cotton Tapes 
Imported Varnished Tubing 
All Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd 902 Leader Bidg. 
CHICAGO, ILI CLEVELAND, O 


SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


of highest quality. 
In all voltages up to rede) 


SPI a imum iia se 


HERZOG \—_ 
a a a el ers 


Established 1911 


LONG ISLAND CITY NEW YORK 


CENTRIFUGAL MACHINERY 


Research and Engineering 
Oil Extracting—Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 
Box 378 WORCESTER, MASS., U. S. A. 


ALSIMAG LAVA 


AMERICAN LAVA CORPORATION 
Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Branch Offices in all principal cities. 


LITTELFUSE 


HI-VOLT, LITTELFUSES for transmitters, ete.; 1,000. 
5.000 and 10,000 volt ranges, 1/16 amp. up. 
INSTRUMENT LITTELFUSES for meters, 1/200 amp. up. 
rte VOLTAGE FUSES and Indicators. 
AIRCRAFT. AUTO and RADIO FUSES, FUSE MOUNT- 
INGS, ETC. Write for Catalog. 

LITTELFUSE LABS.. 4252 Linsste Ave., Chicago, Ill. 








NORTON INSTRUMENTS 


Engineered 


i ei “ 
lo Give csr é 9 <DRAWN] 
Years of — — pone 


AMMETERS - VOLTMETERS 


Reliable for nearly half a century 


Accurate 





‘ . NORTON ELECTRICAL UMENT CO 
Service 93 Hilhard Street la a sg erty 
Switches @ Let us figure on using Mycalex, 
R.F. < Coils the Superior Insulator, in your prod- 
Tube sockets uct. Non-warping, acid proof—low 


temperature coefficient — non-hy- 


groscopic. 
ELECTRONIC MECHANICS INC. 


Mycalex Fabricators 
201 East 12th St. New York, N. Y. 
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FLEXIBLE SHAFT MACHINES. See 
Machines, Flexible Shaft. 


FRAMES, Motor & Generator 








American Welding & Mfg. Co., Warren, O. 
FUSES, Enclosed 

General | t Section Q-S&F Appliance and 
Merc! Bridgeport, Conn. 

Jefferson Bellwood, Ill 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill. 

FUSES, Potential 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
5 I Surge Protectors. 

—— Engineering Co., 4252 Lincoln Ave Chicago, 
GASKETS 

Franklin Fibre-Lamitex Corp., 190 E 12th, Wilming 
ton Del 

Simplex Mfg. Co., Auburn, N. Y. 


GEARMOTORS. See “Where to Get 
Motors for Designed-in Use’, elsewhere 
in this issue. 


GEARS AND PINIONS, Rawhide & 
Comp. 

~ ago Rawhide Mfg. Co., 1281 Elston Ave., Chic 

Continental Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 


ag 


Gear Specialties, Inc 2635 W. Canton, Chicago, Ill 
General Electric Ce Schenecta ne a 

Fabroi Textoil Textol 
National Vulcanized . ibre Cx Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 
Taylor Fibre Cx Norristown, Pa. 
GEARS — PINIONS, Iron and Steel 
Gear Special s, Inc., 2635 W. Canton, Chicag« Il} 
GENERATORS 

(See also Plating Generators.) 


Columbia Elec. Mfg. Co., 4500 Hamilton Ave, Cleve 
land, O 
Electric Specialty Co., 213 South, Stamford, Conn. 


Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 
GLUE POTS. See Pots and Ladles. 
HANGERS, Ball and Roller Bearing 


S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 


HEATING UNITS AND ELEMENTS. See 
Units, Rods, Grids, Elements. 


INSTRUMENTS, Ammeter-Volt-Ohm- 
meter 

Burton-Rogers Co., 755 Boylston, Boston, Mass. 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 


International Resistance Co., 401 N Broad, Phila., Pa. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester, 
Conn 

Triplett Elecl. Instrument Co., 316 Harmon Ave., 
Bluffton, O. 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 


INSTRUMENTS, Laboratory Standard 

American Transformer Co., 174 Emmet, Newark, N. J 

General Electric Co., Dept 6E-201, Schenectady, N. Y 

Hickok Elecl. Instrument Co., 10516 Dupont Ave., 
Cleveland, O. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York. N. Y¥ 

Triplett Elecl. Instrument Co., 316 Harmon Ave., 
sluffton, O. 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 





INSTRUMENTS, Pocket 

Zurton-Rogers Co., 755 Boylston, Boston, Mass. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J 


INSTRUMENTS, Portable and Switch- 
board 

American Transformer Co., 174 Emmet, Newark, N. J. 

Burton-Rogers Co., 755 Boylston, Boston, Mass. 

Clough-Brengle Co., 2813-H W. 19th, Chicago, Tl. 
(Oscillographs. ) 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Hickok Elecl. Instrument Co., 10516 Dupont Ave., 
Cleveland, O. 

Norton Elecl. Instrument Co., 93 Hilliard, Manchester, 
Conn. 

Triplett Elecl. Instrument Co., 316 Harmon Ave., 
Bluffton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts- 
burgh, Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. ‘‘Illuminometer,’”’ ‘‘Pin-Jack.’ 


INSTRUMENTS, Resistance Bridge 

Shallcross Mfg. Co., Collingdale, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 


INSTRUMENTS, Speed Measuring 
Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 


INSULATION 


Beads. See Beads, Insulating. 


Ceramic. See Insulation, Ceramic. 
Composition. See Molded Insulation. 
Compounds See Wax and Compounds. 
Fibre. See Fibre. 

Molded. See Molded Insulation. 

Slot See Slot Insulation. 

Tubing See Tubing, Varnished Fabric. 
Varnish. See Varnish, Insulating. 
Wax. See Wax and Compounds. 


INSULATION, Ceramic 
Special Shapes, Insulating Beads, Washers, Bush- 
ings, etc. 
American Lava Carp., Chattanooga, Tenn. 
Electronic Mechanics, Inc., 201 E, 12th, New York, 
ta me 
Isolantite, Inc., 233 Broadway, New York, N. Y. 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Stanley Tools, New Britain, Conn. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS & DIALS, Radio and Instrument 

Kurz-Kasch, Inec., Dayton, O. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 


LACQUERS. See Finishes. 


LAMPS, Miniature 
Herzog Miniature Lamp Works, Inc., Long Island 
City, NN. %. 


LAVA 
America Lava Corp., Chattanooga, Tenn. 


LIGHTS, Pilot or Indicator 

General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 
ae 

Kirkland Co., H. R., 75 West, New York. N. Y. 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Ill. 
(Pilot & ‘‘Ded-Fuse’’ Indicators.) 


LIMIT SWITCHES. See ‘“‘Where to Get 
Control Devices for Designed-in Use’’ 
elsewhere in this issue. 


LUGS, Copper 

General Electric Co., Schenectady. N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
mere, Ill. 

Ilsco Copper Tube & Products Co., Inc., Dept. E.M., 
5629 Madison Rd., Cincinnati. O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINERY, Impregnating 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Blue Printing 


Paragon-Revolute Corp., 71 South Ave., Rochester, 
ws Bs 


MACHINES, Enameling 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Flexible Shaft 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Tl. 
Strand & Co., N. A., 5001 N. Lincoln, Chicago, Il. 


MACHINES, Polishing & Buffing 
Packer Machine Co., Meriden, Conn. 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 1848 S 54th, Cicero, Ill. 


MACHINES, Screw-Driving (Power) 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Il. 


MACHINES, Tapping. 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 


MACHINES, Washing 
(For Washing Small Parts) 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 

Cinaudagraph Corp., Magnet Steel Div., Stamford, 
Conn. 

Simonds Saw & Steel Co., Lockport, N. Y. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 


MALLETS, Rawhide ; 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, 
Ill. 


MATERIALS, Drawing ae 
Bruning Co., Inc., Chas., 102 Reade, New York, N. Y. 
Faber, Inc., A. W., Newark, N. J. 


MATS, Steel, Safety 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


MEGOHMMETERS 
Sticht & Co., Herman H., Dept. E.M., 27 
New York, N. Y. 


Park Place, 


MELTING POTS, LADLES, See Pots & 


Ladles. 


METALS, Pre-finished 
American Nickeloid Co., 12 Second, Peru, Ill. 
“‘Nickeloid.’’ 
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K A; HE illustration shows one 
Get YOUR B00 of hundreds of possible 
applications—each ‘made to 
order’’ to suit specific require- 
ments—of 


ROTARY 
SEALS 


This “radial type"’ principle 

\ is logically the correct one 

Rotates With the Shaft for sealing a liquid or gas 
Fully Covered by U. S. and Foreign Patents around a rotating shaft. 





Tre flexibility of the ROTARY SEAL— its simplicity—the ease 

with which it may be incorporated in any design—the fact that it 
has no delicate parts subject to deterioration by fatigue or corrosion— 
its long life—and the perfection of its operation make it the ideal shaft 















n gives 


vai comprehensive, Sal forms of \ CV seal for compressors, pumps, gear cases—and in general in replacement 
This ts and brief oe aulti-Contact pAlero> =) ‘ of the ordinary stuffing box or any other type of shaft seal. 
pictur’’steppins — __ Counting — Type r 
Wood — Time oes h 2nd Up omitehes a Engi d machine d d to submit th 
; — Me n : 4 rapi lay ngineers and machine designers are invited to submit their 
| aod \s = — ; mpt service on Series 10 AC-DC Re sealing problems to our engineering staff. Drawings showing 
cos 


general design and construction and giving full information 
liveries: regarding operating conditions should be included. This 
deli service is, of course, gratis. 

Free Engineering Service with ‘Relays by Guardian” 


GUARDIAN \c ELECT RIC ROTARY SEAL COMPANY 


805 West Madison Street CHICAGO, ILL. 
1627 W. Walnut St. Chicago « Illinois ee 




















CONTACT 


CALLITE SIMPLIFY ASSEMBLIES 


AND REDUCE COSTS! 


By using .. 


e SILVER LAMINATED CONTACTS 
e SILVER INLAID STRIP 
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SOLDERLESS LUG 


NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
mesh. NO set-screw contact ... NO flattening or 
separating of wires . .. VO limitation to one size 
wire ... NO shearing effect whatsoever . NO 
special tools required to make connection ... VO 
need for you to search any longer for the PERFECT 
solderless connector—WE HAVE IT! 


Send for samples and prices. Address Dept. EM 
ILSCO COPPER TUBE & PRODUCTS, Inc. 
5629 Madison Rd. 
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= 
HOMER QUAL 
COMMUTATORS 


At Low Prices 


MOULDED TYPE (PATENTED) for defrosting fans, and car heater 


motors. Specifications and prices submitted on request. 


ITY 


Whatever your Commutator requirements may be, let us serve you. 


HOMER COMMUTATOR CORP. 
4748 Hough Avenue, Cleveland, Ohio 
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e SILVER FACED CONTACTS 
. . For direct welding 
—with or without projections 


FOR ethene 
C Oo NT AC TS TUNGSTEN AND MOLYBDENUM CONTACTS 


SPECIAL ALLOYS — For High Conductivity | 


CALLITE PRODUCTS DIVISION 


FISLER ELECTRIC CORPORATION 


547 - 39th STREET UNION CITY, N: J. 


WIRE CABLE 
Insulated ef e a - oe ee 
with Rubber, exible Cables 
Cotton, Asbestos, MULTIPLE CONDUCTOR and Cords Made 
Varnished Cambric. INSTRUMENT CABLE to Standardized 
Resistant to Flame, FROM 2 TO 100 = Specifications. 


CONDUCTORS Also Constructions 
For Use with All Types er Modified for Special 
of Electrical Equipment. Small in Diameter Conditions of Service 


Pe Hentle SPECIALTIES 


Heat, Oil or Abrasion. 


Extra Flexible 

Color Coded All Types of Wire 
Products and Complete 
Wiring Assemblies. 


SHIELDING 


Copper, Bronze, Aluminum or 
Steel in Wire or Ribbon Braid 


Manufactured by 


BOSTON INSULATED WIRE & CABLE CO. 
Established 1905 Dorchester, Mass. 
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PHOSPHOR BRONZE 


in sheets and rolls 


especially adapted 
for electrical purposes 
Allso brass, bronze and nickel silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 


For further information concerning products 


listed in the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 136 and 137 





CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 
all, contact points must 

function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





For New 


MATERIALS, PARTS 
& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 60-63 





Sunco Vari-Speed Motor 
Calibrated in R.P.M. for any 
constant speed from 50 “te 
1000; also made 0 to 10 R.P.M. 
for turntable. displays. 

Fully guaranteed soos 


SUNDT ENGINEERING CO. f 
4252 Lincoln Ave., Chicago, Il. 





Don’t forget to enter the 


THIRD ANNUAL 
PRODUCT DESIGN CONTEST 


For details see pages 39-42 





WHEN WRITING .... 
to advertisers, please mention 


ELECTRICAL 
MANUFACTURING 
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METAL, Thermostatic 

Baker & (¢ Inc., 54 Austin, Newark, N. J. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th, 
Union City, N. J 

Chace Cc W. M. 1608 Beard Ave., Detroit, Mich. 


General Plate Co., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“Wilco. 


METERS. See Instruments. 


MICA 

~—. & Co., Wm., 268 Fourth Ave., New York, 

oe Diamond Fibre Co., Newark, Del. ‘‘Mica- 
yond.”’ 

General Electric Co., Section M-619, Insulating Ma 
terials Div Appliance and Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, T11. 

Macallen (« 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y 
‘“Macinite.”’ 

New England Mica Co., Waltham. Mass “5 -36..°" 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa 


MOLDED INSULATION 

American Insulator Corp., New Freedom, Pa. 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y¥ 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chi 


cago Ill 

Consolidated Molded Products Corp., Scranton, Pa. 
*“*Lacanite,’’ ‘‘Phenolic,’’ ‘‘Arcolite.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 


cinnati, O. 

—s — Lamitex Corp., 190 E. 12th, Wilming 
ton, Jel. 

General Electric Co., Section P-895, Appliance and 
Merchandise Dept., Bridgeport, Conn. “*‘Cetec,’’ 
““Textolite,”’ ‘‘Mycalex.’’ 

General Plastics, Inc., 165 Walck Road, North Tona 
wanda, N. Y. ‘‘Durez.’’ 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Ce., 16 Macallen, Boston, Mass. 

Norton Laboratories, Inc., Lockport, N. Y. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu 
rok.’’ 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn. 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf 
ford, Pa. ‘‘Micarta.’’ 


MOLDINGS, Aluminum 


Aluminum Goods Mfg. Co., Manitowoc, Wis. 


MOLYBDENUM, Wire, Rods, Sheets & 
Special Shapes 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill. 


MONEL METAL 


Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. See ‘‘Where to Get 
Control Devices for Designed-in Use,”’ 
elsewhere in this issue. 


MOTORIZED SPEED REDUCERS. See 
“Where to Get Motors for Designed-in 
Use,’ elsewhere in this issue. 


MOTORS. See ‘‘Where to Get Motors for 


Designed-in Use’, elsewhere in this 
issue. 


NAILS 
Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. 


NAME PLATES 


American Decaleomania Co., 4326 Fifth Ave., Chicago, 
Til 


American Emblem Co., Inc., Box No. 116R, Utica, 
i 2 


NICKEI-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

Riverside Metal Co., Riverside, Burlington County, 
WwW. J. 

Scovill Mfg. Co., 65 Mill, Waterbury Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


NUTS, Machine Screw and Acorn 

Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, 
BR. I. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
. ¥. 


OHMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OUTLETS, Plug and Radio 
Pass & Seymour, Inc., Industrial Sales Div., Syra- 
cuse, N. Y. 


OVENS, Industrial and Laboratory 
Arrealing, Drying, Temper Drawing, Mold Baking, 
Etc. 


General Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. ‘Kimpak.’ 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller 
Board, 

—_* Co., Wm., 268 Fourth Ave., New York, 

Brandywine Fibre Products Co., 1402 Walnut, Wil 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River. Mass 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., 200 Varick. New York, N. Y. 


“‘Armatite,’’ ‘‘Armo,’’ ‘‘Micanite,’’ ‘‘Duro,”’ 
**Kaygrey.”’ 
National Vulcanized Fibre Co., Wilmington, Del 
*‘Campbellite,”’ ‘‘C-F,’’ ‘‘Peerless.’’ 


Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 Park Ave., 
New York, N. Y. “*Electrite,’’ ‘‘Densite.’’ 
Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 

Wilmington Fibre Specialty Co. Wilmington, Del 
**Fyberoid.’’ 


PAPERS, Shipping 


Cromwell Paper Co., 4801-29 S. Whipple, Chicago, Il 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, : 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del 


PENCILS, Drawing 
Faber, Inc., A. W., Newark, N. J. ‘‘Castell.”’ 
Staedtler, Inc., J. S., 53-55 Worth, New York, N. Y 


PENDANTS, Socket Chain. 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa 

Riverside Metal Co., Riverside, Burlington County, 
v. J 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co., Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. **Photronic.’’ 


PILLOW BLOCKS, Ball and Roller Bear- 


ing 
S. K. F. Industries, Inc., Front & Erie Ave., Phila 
delphia, Pa. 


PILOT LIGHTS. See Lights, Pilot. 
PINS, Cotter 


Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich. 


PLASTICS. See Molded Insulation. 


PLATES, Resistance Carbon 

Becker Brothers Carbon Co., 223 N. Ashland Ave., 
Chicago, Tl. 

National Carbon Co., Inc., Carbon Sales Division, 
Cleveland, O. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 

Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleve 
land, O 

Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

Baker & Co., Inc., 54 Austin, Newark. N. J 

Wilson Co., H. A., 105 Chestnut, Newark N J 
**Wilco.’” 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Diamond Braiding Mills, Chicago Heights, II. 

General Cable Corp., 420 Lexington Ave., New York 
ee ee 

General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. “*Ge-Flex, 
“Tell-tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Co., Inc., 710 Main, Holyoke, Mass. 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 

Roekbestos Products Corp., 716 Nicoll, New Haven, 
Conn. 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec Co., Hartford. Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl) 

General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. Y. 


P!UGS, Expansion 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 
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WHATEVER 
COMPOUND 
YOU HEAT —A 
STA-WARM WILL 
ADD SPEED AND 
PRECISION; WILL 
REDUCE COSTS 












‘‘Tailor-Made’”’ 
to Suit Any 
Specified Heat, 
Any Material, 
Any Shape or Size 


In Cor 


SIGMA ANNOUNCES 
The Type 2-A Relay 


A 12 milliwatt instrument for general 
electronic and industrial purposes. 
Input, 12 milliwatts, D.C. 
Hairspring adjustment. 
Single-pole, double-throw. 
Operable in any position at rated input. 
Fine silver contacts handle non-inductive 
loads of 150 watts at 110 volts, A.C. 
Mounted on 5-prong plug-in base fitting 
standard V.T. socket. 


r= production problems de- 
mand compactness, flexibility 
or interchangeability, lightness in 
weight and “‘sure-fire’’ dependability 
of the current control devices, you 
have the answer in P.&S.-Despard line. 


Write for Details 


STA-WARM ELECTRIC CO. 
565 N. Chestnut St, Ravenna, Ohio 






Electrically operated machines or 
appliances can be made more market- 
able if precision-made P. &S.-Despard 
pilot lights, switches, receptacles, plug 
outlets, bell pushes, etc., are used for 
current control. 












The pilot light shown in exact size 
above proves how compact the whole 
P.&S.-Despard line is. Notice the 
neck of this pilot light. Throughout 
the line it is the same in size and 
shape. That means complete inter- 
changeability. 


Why not banish all doubt as to 
production economies and depend- 
able operation in current control of 
your product by including P.&S.- 
Despard in its design. 





LIST PRICES: 
2000 ohm field and below... seas 3S 
5000 and 8000 ohm fields............ .$5.50 


SIGMA INSTRUMENTS, INC. 


388 Trapelo Road Belmont, Mass. 















° dimensions: 
: bs B st materials 
Ends assembly troubles _ ly close a Orders filled 
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P.&S.-Despard pilot 
light receptacle, exact 
size, No. 1340 


P.&S.-DESPARD 
DATA SHEETS 
FOR 
CONVENIENCE 
OF DESIGNERS 
AND ENGINEERS 


give complete applica- 
tion data on the P.&S. 
-Despard line. They 
will be sent without 
obligation. Ask for 
your set today. 


INDUSTRIAL SALES DIVISION 


PASS & SEYMOUR, ic. 


SYRACUSE, NEW YORK 


Precision Manufacturers to Particular Engineers Since 1890 


Control. Switches - Pilot or Signal Lights 
Bell Pushes - alte Outlets, etc 


Standard and Special Porcelain. Lampholders for Lighting App 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 






Philadelphia, Pa. 


SHERMAN @ The Complete Line 


Copper and Brass; clip, ring, flat, single ear, 


rolled. Bulletin 13. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


TERMINALS 


Sold Through x 
Jobbers 


PAPER TUBES 


SPIRAL WRAPPED 






Write for Samples and Prices 





2035 Charleston St. 





ELECTRIC HEAT 


From Room to Furnace | Fe E N 
Temperatures. renee cannes 


Strips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 


+ 619 N. 54th St., 
Harold E. Trent Co. Philadelphia, Pa. 





VRB aeaae ee cca: 
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Standard types or engineered to 


YOUR needs 





WATLOW ELEC. MFG. CO. $22.S0\<?mo" 





NATIONAL * 


RHEOSTATS 


Ask for Catalog No. § 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, III. 


SCREWS RIVETS 


NUTS 


Pawtucket Screw Company 


141 Hughes Ave. - - - Pawtucket, R.I. 








\ 
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LINDEN & COMPANY 
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Purposes, Natural 
Black, Oil Finish 


STRUTHERS DUNN, Inc. 
138 N. Juniper Street 





SQUARE—R ECTANGULAR—ROUND 


Paramount Paper Tube Company 
Chicago, Ill. 


ty SCREW MACHINE 


J, Send us your specifications for an estimate 


y In Brass or Steel 89! Broad St., Providence, R. 1. 





POINTS, Contact 
Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N 
Callite Products Division, Eisler Elec. Corp.,. 547 — 
39th, Union City, N. ; 
Far Metallurgical Corp., North Chica 
General Plate Ce Attleboro, Mass. 
Wilson Co., H. <A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 









go, Ill. 


Porcelain, Special Shapes 

Akron Porcelain Co., Akron, O 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 
General Ceramics Co., R.C.A. Bldg., New York, N. Y 
Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 
Pass & Seymour, Inc., Industrial Sales Div., Syra 


cuse, N a 
Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Ther 
molain,”’ ‘‘Vitrolain,’’ ‘‘Lavolain.’ 


Universal Clay Products Co., Sandusky, O. 


Porcelain Enamel 
Porcelain Enamel Institute, Inc., 612 N. Michigan 
Ave., Chicago, Il. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 
(Glue and Solder Pots and Wax Pouring Heaters) 
““Triplex.’’ 

Trent Co., Harold E., 619 N, 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, O. ‘‘Dayton.”’ 


RECTIFIERS 
B-L Electric Mfg. Co., Dept. A, St. Louis, Mo. 
General Electric Co., Section Q-896, Appliance and 


Merchandise Dept., Bridgeport, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 5-N, E. Pitts 
burgh, Pa. 


REGULATORS, Temperature. See ‘‘Where 
to Get Control Devices for Designed-in 
Use”’, elsewhere in this issue. 


REGULATORS, Voltage 
Raytheon Mfg. Co., Elecl. Equipment Div., Waltham, 
ass 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Automatic Electric Sales Co 1019 W. Van 
Buren, Chicago, Ill. ‘‘Stowger,’’ ‘‘Autelco.’’ 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia 
Pa. (A Division of Minneapolis-Honeywell Regu 
lator Co.) 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa “‘Dunco,”’ ‘“Mid Getts.’’ 

Signal Corp., Moline, Il. 

ral Electric Co. Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 








Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl 

Sigma Instruments, Inc., 388 Trapelo Rd., Belmont, 
Mass. 

Ward Leonard Elec. Co.. 34 South. Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts- 
burgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark N. J. 

Wilcolator Co., Newark, N. J. 


RESISTORS 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 
Allen-Bradley Co., 1309 S. First. Milwaukee Wis. 
Clarostat Mfg. Co. Inc., 285 N. Sixth, Brooklyn, 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. 

Electrad, Inc., 175 Varick, New York, N. Y. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N 


Dea) ep 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. 
International Resistance Co., 401 N. Broad, Phila- 
delphia, Pa. 
Ohmite Mfg. Co., 4843 Flournoy, Chicago, Tl. 
Shallcross Mfg. Co., Collingdale Pa 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RESISTORS AND GRID LEAKS, Radio 

Aerovox Corp. 70 Washington, Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First, Milwaukee. Wis. 

Electrad, Ine., 175 Varick, New York, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, 
el 

International Resistance Co., 401 N. Broad, Philadel 
phia, Pa. 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, O. 

Ohmite Mfg. Co., 4843 Flournoy Chicago, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS 
Motor Control, Meter Testing. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co. Inc., 285 N. Sixth, Brooklyn 
I ¥ 


Electrad, Inc., 175 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc. 140 Pennington, Newark, N. J 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Ill. 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, Tl. 

Ward Leonard Elec. Co. 34 South. Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Electroplating 
du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 

Allen-Bradley Co., 1309 S. First Milwaukee, Wis. 

Brown Instrument Co., 4466 Wayne Ave., Philadelphia, 
Pa. (A Division of Minneapolis-Honeywell Regula- 
tor Co.). 

Electrad, Inc., 175 Varick, New York, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark N. J. 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, Tll. 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, II. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 404 Oakland, Brooklyn, N. Y. 
ae Screw Co. 141 Hughes Ave. Pawtucket, 


Waterbury Button Co., Washington Ave., Waterbury, 
Conn, 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S, 54th, Cicero, 
Ill. 


SEALS, Oil 

Chicago Rawhide Mfg. Co. 1286 Elston Ave., Chi- 
cago, Til. 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill, 


SEALS, Rotary 
Rotary Seal Co., 805 W. Madison, Chicago, Il. 


SEATERS, Brush - 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave. Cleveland, 
oO. 


SET SCREWS, Self-Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave. 
Chicago, Il. 


SCREW DRIVING MACHINES. See 
Machines, Screw- Driving 


SCREW MACHINE PRODUCTS 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Barnes Co., Wallace Div. of Associated Spring Corp., 
Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn, 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn, 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket 
R. IL. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self-Tapping, Sheet Metal and 
Ca 

Seidel Corp., Dept. E. 190 Varick, New York, 
N. Y. 


SCREWS, Set 

Blake & Johnson Co.. Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
N. Y. 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave. 
Chicago, Til. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
i ae 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEETS, Iron 
American Rolling Mill Co., 1181 Curtis, Middletown, 
0. ‘“Armco.’’ 


SHEETS, Steel 

American Rolling Mill Co., 1181 Curtis, Middletown, 
‘ “Armco.’ 

American Steel & Wire Co., 208 S. La Salle, Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City. Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Ryerson & Son, Inc. Jos. T., Chicago, Il. 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, 
=. i, 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Driver-Harris Co. Harrison. N. J —_—- 

Handy & Harman, 82 Fulton, New York, N. Y.- 
**Sil-Fos.”’ c 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“Wilco.”’ 


SLATE 


(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 
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IMIACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


SINCE 1849 WATERVILLE, CONN. 


WASHERS 
GASKETS [Pn 


AND SPECIAL SHAPES | 
Write for 1 ALLOY OF UNUSUALLY 


from paper, fibre, leather eee eee 
or special materials 

















CINAUDAGRAPH CORPORATION 


MAGNET STEEL DIVISION 
STAMFORD CONNECTICUT 


Prompt quotations from samples | or ‘blueprint 


SIMPLEX MANUFACTURING COMPANY 
AUBURN, NEW YORK 
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Of the*several millions of elec- 
trolytic capacitors in use for 
motor-starting functions, 


AEROVOX has supplied the 


major portion. 


And the vast experience thus 
gained is at your disposal. Like- 
wise an electrolytic capacitor 
production plant second to none. 


VW . for data on electro- 
rite lytic and oil capac- 
itors. Submit your problems for 
engineering aid and quotations. 
















THEY MAY SAVE YOU 
THOUSANDS OF DOLLARS 


HE failure ofaresistor or rheostat sometimes means 
shut-downs, production delays—the needless loss 
° ¢ | 
of time, labor, dollars. 


Se 

ae ee {= 
That is why we keep ——- our quality, ser- eA 57 an’ 
vice and complete reliability. Hardwick, Hindle has 
earned its outstandingly high reputation because it 
never spares expense in making the finest electrical 
resistance products that can be devised. 

Any Hardwick, Hindle product that you buy will 
safeguard, year after year, your business investment 
and maybe your reputation. Please consult us before 
you order < again. 


Write for further information... and remember 
the mark ¢) means reliable rheostats and resistors. 


Typical capacitor supplied 
HARDWICK, HINDLE e Inc. by AEROVOX. Made 


to fit mechanically, 


CORPORATION ‘ 
140 PENNINGTON ST.— NEWARK, N. J. electrically, visually. - Brooklyn. N. 


70 Washington’ St. 
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SEALED 
H-C SWITCHES 






For accurate control. 
A stationary vapor-proof switch that 
operates in any position, 1100 watts 


a.c., light load, precision movement. 


HEINEKEN MACHINERY CORP. 
95 LIBERTY STREET NEW YORK, N. Y. 






Switches 


Complete range of 
styles and sizes from 
3 to 10 amps. with 
universal retrieving 
lever in 5 types: Off 
and on, 2-circuit, 3- 
way, multiple cir- 
cuits, special circuits. 
Also special switches. 


McGILL MFG. CO. 
300 Indiana Ave., Valparaiso, Ind, 


LOWER COSTS 


come with the use of Gardiner Rosin Core Solder. Its 
uniform high quality assures better, faster work, saving 
both time and material. 


Due to modern production methods Gardiner Solder 
sells for less than even ordinary solders. 

Aliso made in Acid-Core and specials in various alloys. 
core sizes and gauges. 


EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 


Cedines Re 4 
yr. 


METAL CO. #74 
451s SO. aeeaeees AVE., CHICAGO, ILL. 


Taya titers 


AND SPECIALTIES 
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ALL SIZES 
ALL SHAPES 
ALL METALS 


an Omen) 


ATT TTT. qa at 


10270 BEREA RD CLEVELAND, OHIO 





PEAK LOAD 


MERCURY SWITCHES 
Sturdy---Denendable---Reasonable 
Write for Literature 


E. MACHLETT & CON 
222 E. 23rd St. New York, N. Y. 





POWREX MERCURY SWITCHES 
For All Control Applica- 
tions. Heavy Duty Types 
for Severe Service. 
POWREX 
SWITCH COMPANY 
Formerly Engineering 
Products Corp. 
190 Willow St. 
Waltham, Mass. 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 






























SLOT INSULATION 
Cottrell Paper Co., Inc., Dept. M, Fall River, Mass. 


SLOTTING MACHINES AND TOOLS, 
Commutator and Armature 
(Mica Unhndercutters. ) 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave. Syca 
more, Il. 


SOCKETS, Electronic Tubes 
Electronic Mechanics, Inc., 201 E. 12th, New York 
N. Y. 


SOCKETS, Porcelain 
Arrow-Hart & Hegeman Elec. Co., Hartford. Conn. 


Pass & Seymour Inc., Industrial Sales Div Syra 
cuse N, x 


SOCKETS AND RECEPTACLES, Lamp 


Arrow-Hart & Hegeman Elec. Co., Hartford. Conn 


General Electric Co Section Q-896, Appliance and 
Merchandise Dept Bridgeport, Conn 

Pass & Seymour, Inc. Industrial Sales Div., Syra 
cuse, N. Y. 


SOLDER, Self-fluxing 


Gardiner Metal Co., 4818 So. Campbell Ave., Chicago 
Til. 


Ruby Chemical Co., 60 MeDowell, Columbus, O. 


SOLDER, Silver 

General Plate Co Attleboro, Mass 

Handy & Harman, 82 Fulton, New York, N. Y. “‘Sil 
Fos 

Wilson Ce H. A., 105 Chestnut, Newark, N. J 
“Wiles 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago 
Til. 


General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Ruby Chemical Co., 60 McDowell, Columbus, O. 
SOLDERING IRONS. See Irons, Solder- 


ing. 
SOLDERING POTS. See Pots and Ladles. 


SPEED REDUCERS. See ‘‘Where to Get 
Motors for Designed-in Use’’, else- 
where in this issue. 


SPRINGS 

American Steel & Wire Co., 208 S. La Salle, Chicago, 
Tl United States Steel Corp. Subsidiary.) 
Barnes Co.. Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp 6399 Miller Ave., Detroit. 

Cuyahoga Spring Co 10270 Berea Rd., Cleveland, O 

Dunbar Bros. Co Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourr Ave., Chicago, TI. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mict 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Co 12 Grove Ave Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


STAMPINGS, Small, Non-metallic. 
Continental-Diamond Fibre Co., Newark, De! 
Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 


Richardson Co., Melrose Park (Chicago), Tl. 
STAMPINGS, Metal 
Aluminum Goods Mfg. Co., Manitowoc, Wis 


ca 
N. : 

Barnes Co., Wallace, Div. of Associated Spring Corp. 
Bristol, Conn 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleve 
land, O 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

— MacGuyer Co., 17 Virginia Ave., Providence 
A 

Raymond Mfg. Co., Div. of Associated Spring Corp 
Corry, Pa 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave 
Chicago. 

Sherman Mfg. Co., H. B.. Battle Creek. Mich. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd 
Indianapolis, Ind 

Whitehead Stamping Co., 1675 W. Lafayette Blvd 
Detroit, Mich 

Worcester Pressed Aluminum Co., 75 Beacon, Wor 
cester, Mass 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee 
Wis. 


STARTERS, Motor. See ‘‘Where to Get 
Control Devices for Designed-in Use”’ 
elsewhere in this issue. 


American Emblem Cx Inc., Box No. 116R, Tti 
Y 


STEEL BARS & SHAPES 

American Steel & Wire Co., 208 S. La Salle. Chi- 
eago, Ill. (United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Til 


STEEL, Magnet. 

Cinaudagraph Corp., Magnet Steel Div., Stamford 
Conn Nipermag.’’ 

Simonds Saw & Steel Co., Lockport, N. Y. 


STEEL SHAFTING, Screw Stocks 
Ryerson & Son, Inc., Jos. T., Chicago, Tl 


STEEL SHEETS. See Sheets, Steel 


STEEL SHEETS, Enameling 


American Rolling Mill Co., 1181 Curtis, Middletown, 
0. ‘‘Armco.” 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport. Ky 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

STEEL, Stainless 

Acme Steel Co., 2846 Archer Ave 
(Strip) ‘‘Superstrip.’’ 

American Rolling Mill Co., 1181 Curtis, Middletown, 


-- Chicago, Il. 


Oo (Strips, Sheets, Plates.) ““Armeco.”’ 
American Steel & Wire Co., 208 S. La Salle, Chi 
cago, Ill. (United States Steel Corp. Subsidiary. 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Ryerson & Son, Ine., Jos. T., Chicago, Il. 

Simonds Saw & Steel Co., Lockport, N. Y 


STEEL, Strip 

Acme Steel Co. 2846 Archer Ave., Chicago, Il. 
(Cold and Hot Rolled, Galvanized, Colored, Striped.) 
*““Superstrip.”’ 

American Rolling Mill Co., 1181 Curtis, Middletown, 
Ohio. 

American Steel & Wire Co., 208 S. La Salle, Chi 
cago, Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Hot Rolled.) 

Ryerson & Son, Inc., Jos. T., Chicago, I 

Thomas Steel Co., Warren, O. (Bright Finish, Zine 
Coated, Copper Coated.) ‘“*Thomastrip.’’ 


STRAPPING, Box 


Acme Steel Co., 2846 Archer Ave., Chicago, Ill 


STRIPPERS, Wire 

Pyramid Products Co., 2309 S. State, Chicago, Tll. 
(Bench Type and Hand Type.) 

Wire Stripper Co., 727 Eastham Ave., E. Cleve 
land, O. 


SWITCHES, Fixture 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

McGill Mfg. Co., 360 Indiana Ave., Valparaiso, Ind. 

Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. E 


SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 


General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn “Diamond H.’ 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington, Newark, N. J 
Brown Instrument Co., 4466 Wayne Ave Philadel 
phia, Pa (A Division of Minneapolis- Honeywell 
Regulator Co.) 

Durakool, Inc 1047 N. Main, Elkhart, Ind 


General Electric Vapor Lamp Co., 887 Adams, Ho 
boken, N. J ‘Kon-nec-tor,’’ Cooper-Hewitt.”’ 
Hart Mfg. Cc Hartford, Conn. Diamond H 





Jefferson Electric Co., Bellwood, Tl 

Leland Elec. Co., Dayton, O 

Machlett & Son, E., 222 E. 23rd, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave Chicago, I 


Powrex Switch Co., 190 Willow Walthan Mas 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

SWITCHES, Radio Feswueney 

Electronic Mechanics, Inc., 201 E New York, 
a A 


SWITCHES, Remote Control 
Push Button, Magnetically Operated 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co Hartford, Conn 
Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia, 
Pa, “Dunco.”’ 
General Electric Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn “Diamond H."’ 
Micro Switch Corp., 26 Exchange, Freeport, Tl 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Arrow-Hart & Hegeman Elec. Co.. Hartford, Conn 
General Control Co., Cambridge, Mass. 
General Electrie Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn. “‘Diamond HF.” 
Heineken Machinery Corp., 95 Liberty, New York, 
N. Y. (Sealed Type). 
Pass & Seymour, Inc., Industrial Sales Div., Syra 
cuse, N. 


SWITCHES, Time 

Eagle Signal Corp., Moline, Ill 

General Electric Co., Dept. 6E-201, S-henectady. N. Y. 

Hart Mfg. Co., Hartford, Conn “Diamond H."’ 

Thompson Clock Co.. H. C., Bristol, Conn. ; 

Walser Automatic Timer Co., Graybar Bldg., New 
York, N. Y 


TACHOMETERS 
Brown Instrument Co., 4466 Wavne Ave., Philadel 
phia, Pa. (A Division of Minneapolis-Honeywell 


Regulator Co.) 

Sticht & Co., Herman H., Dept. E.M., 27 Park PI 
New York, N. 

Veeder-Root, Inc., ‘Hartford, Conn. 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave. 
Newark, N. 


TAGS, Terminal ; ; 
National Band & Tag Co., Dept. 1-292, Newport, Ky. 


TANTALUM, Wire and Special Shapes 
Fansteel Metallurgical Corp., North Chicago, Tl. 


TAPE, Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 

Anchor Webbing Co., Pawtucket, R. I 

General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Mica Insulator Co., 200 Variek, New York. N. Y. 

Westinghouse Elec. & Mfg. Co., Room 5-N, E. Pitts 
burgh, Pa. 


ELECTRICAL MANUFACTURING 








TR 














ted ae 


from NEW YORK 
Z a Suggestion to 


A BUSINESS MEN 


Arrer a busy day. many business men have 

reports to make—letters to write, etc. Those 
1.5 who live at Hotel McAlpin find ample writ- 
si ing desks, pens that WRITE, plenty of sta- 
st tionery... plus the comfort and quiet to 
ng concentrate. 

Add to this the luxury of the NEW rooms, 
beautifully decorated and furnished, and 
you will understand why the McAlpin is the 
preferred New York Hotel of thousands of 


sV D sl ess “nh. 
a busy business men. j 945 5). WoELFL! 


Ill. 


, Manager 


ROOMS WITH BATH FROM 


. *)50 400 450 


Single Double Twin-Bedded 


: Hotel M°Alpin 


The Centre of Convenience 


BROADWAY AT 34th STREET, NEW YORK 


Peticats. * 


14 to 80 D. P. 


—“fussy”, or otherwise, 
made to order by 


Gear Specialties 


° ° R A T 


2635 w. CANTON STREET: CHICAGO 


For 20 years tt Company has been known as Mechanical Sns« 


a 
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NEW... 
Multiple Contact 
HIGHLY INSULATED 


Low Contact Resistance 


y | 


Tid 


Rotary Instrument 
Switches 


High grade. Inexpensive. 
Ideally suited for use in in- 
5 strument circuits for the selec- 
tion of ranges, tapping resist- 
} ances, transformers, labora- ; 
tory test equipment and many 
other applications. 


Write for Bulletin 530-BC for details and prices. 


SHALLCROSS MFG. CO., Collingdale, Pa. 


\) 


—~ <2 
ncaa —— aan 


JUNE, 1937 











Have Your Present Marketing 
Methods Failed to Put Over Your Product? 


HERE’S A METHOD THAT CAN START 
YOUR SALES CLIMBING 


Perhaps you have a product which is meeting only in- 
different sales success and may even be destined for failure 
under your present sales method. If so, you should investi- 
gate Direct Selling and the large possibilities it offers you 
for profitably enlarging your sales volume. 


Today many large corporations reap big profit harvest 
selling direct through salesmen. These salesmen make 
scores or hundreds of sales to persons whom they find 
through their own efforts and not atfyour expense. 


You may have a direct sales business and not know it. 
Perhaps you have never learned the basic facts that will 
prove to you if you can sell through sales forces direct to 
homes, stores, factories or offices. 


Certain electrical products, particularly offer themselves to 
direct selling: Electric Fans, Electric Razors, Household 
and Office appliances and many other articles can touch 
new sales peaks through Direct Selling. 


=p 


we will give you an analysis of your business as 
it pertains to direct selling possibilities. Send 
us literature about your product or explain it 
to us. Your letter will have our prompt 


WITHOUT COST 
OR OBLIGATION 






attention. 
Do not lose time in learning if you can f= = 
sell through Direct-to-Consumer chan- i 
nels by means of a national sales force. i in " 
DIRECT SELLING INSTITUTE « ye a) 


INC. 


75 East Wacker Drive Chicago, Ill. 


Why DUNCO RELAYS 


are worthy of your consideration : 








1 Fine Silver Contacts 


f 2 
9. Magnet frames and cores of iron having high 
* permeability. 
v H 
Ra 
©) 
Q 


=: Bases of material and design best suited for 
specific use. 


4 Coils wound, impregnated, baked and carefully 
"tested. 


5 AC hum is eliminated by special design and ac 
“curate adjustment. 


6 Every relay is tested by two separate inspection departments. 


Write for catalog. 


STRUTHERS DUNN, INC. 
Spe 


Philadelphia, Penna. 


DUNCO 


138 N. oii ‘St, 


Experience-Bui/t 


RELAYS 








irarermerentr sirens nm nt 


Rae ON hae. 


ease ee 








When you need ' 


THERMOSTATS 


Tete specify 


DUNCO 


It’s your best assurance 
of complete olielsal iP 
CLAMP-ON 
TYPE 


Also OVEN Be oh dS) DUNN, Pare 


IMMERSION, 
and MERCUR 
TUBE TYPES 


IMOIPERVIOUS 


INSULATING VARNISH 


Electrical Insulating 





138 N Juniper St iladelph Penna 





Varnishes, Lacquers 
and Compounds 


MPERVIOUS VARNISH CO. 
Koppers Bidg., Pittsburgh, Pa. 


WIRE 
FORMS 


SAWING 


| itvnid: PRESSED STEEL CO. 
Pe ae 












Bravia 
Ler 





MADE of Aluminum 
c or copper. Plain 
or stamped as ordered. 
Five styles — widths 
from % to % in. Write 
for free samples & prices. 


NATIONAL BAND | Newport, Ky. 
& TAG CO. Dept. 1-292 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 


@ order. Also washers and stampings of any @ 
metal 
Low Prices 


“Yor 
marking Wires 
cables, etc. 





Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 


Dependab'e ELECTRICAL INSULATION 
m Varnishes, Compounds 


and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 











Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR DRYING SOLVENT BASE 
LASTIK AJR-DRYING ALCOHOL BASE 
Drys in 30 Min. Send for Samples. 
LASTIK PRODUCTS CO. INC. 
8070 American Bank Blidg., Pittsburgh, Pa. 


THERMOSTATS 


110-120V A.C. or D.C. — for low 
amperage Heating Devices. Espe- 
cially recommended for Heating Pads. 


MIDGET THERMOSTAT 
10 Washington Place New York, N. Y. 
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TAPE, Mica 


( inental-Diamond Fibre Co., Newark, Del. 
Insulation Manufacturers Corp., 565 W. Wa 
Blvd Chicago, Ill 


Mica Insulator Co., 200 Varick, New York, N. Y. 
TAPE, Penne and Friction 


shington 


Gener: E I i Section Q-896, Appliance and 
Merchandise Ds Ot , Bridgeport, Conn Paragon.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicage Ill. 

Mica Insulator Co., 200 Varick, New York. N. Y. 

Ok ( 501 Fifth Ave., New York, N. Y 

We Elec. & Mfg. Co., Room 5-N, E. Pitts- 
bt 





TAPE, ‘Varnished Fabric 


Acme Wi a Haven, Conr 

General Electric 0., Section Q-895, Appliance and 
Merchandise oa Bridgeport, Conn 

Insulatior nufacturers Corp., 565 W. Washington 


sivd Chi ll. 
Irvington Ins ulator Co., Irvington, N. J. 
Mica Insulator Co 00 Varick, New York, N. ¥ 
Westinghouse Elec. & Mfg. ( Room 5-N, E. Pitts- 
burgh, Pa. 





TAPPING MACHINES. See Machines, 
Tapping 


peer Plain and ig ogee 


Washer Co N. Keeler Ave., 


chi igo, ti 


peeenNeS & CONNECTORS 


He ward B., 2300 B.. abansia Ave., Chicago, Ill. 
(Term inals and Terminal Plat 
Littelfus iabersteries, "4252 Lincoln Ave., Chicago, 
Il F r Fuses.) 


Patton-MacGuyer Co., 17 Virginia Ave., Providence 


R. I 
Sherman Mfg. Co., H. B., a ttle Creek, Mich. 
Waterbury Button Co., W igton <Ave., Waterbury, 
Conn. 


TESTERS, Coil 








(Includes armature growlers, trouble shooters and 
other portable testing devices. See also Instru- 
ments. 

Clough-Brengle Co., 2813-H W. 19th, Chicago, Ill. 
(Oscillographs. 

Sticht & Co., Herman H., Dept. E.M., 27 Park PI, 
New Yor N. Y¥. (Oscillographs 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, 
Il} (Neon. ) 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 





THERMOSTATS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Brown Instrument Co 4466 Wayne Ave., Philadel 
phia, Pa. (A Division of Minneapolis-Honeywell 
Regulator Co.) 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’’ 

Mercoid ; -, 4201 Belmont § Ave Chicago, Ill. 
**Pyrot *‘Sensatherm,”’ ‘‘Vasaflame.’’ 

Midget ostats, 10 Washington Pl., New York, 
oe 


Wilcolator Co., Newark, N. J. 
TIMERS. See Switches, Time 


TOOLS & JIGS 

Stein & C Wm. P., 424 St. Paul, Rochester, N. Y 

Wrought Washer Mfg. Co., 2200 S jay, Milwaukee, 
Wis. 


TRANSFORMER CORES, See Cores, 
Transformer. 


TRANSFORMERS, Enunciator 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Low Voltage Power 
American Transformer Co., Newark, N. J 








Coils, Inc., 229 Chapman St., Providence, R. I 

Davis & Co., Inc., Dean W., 549 W. Fu'ton, Chicago 
Til. 

General E Co Section Q-896, Appliance and 
Merchar “Der a " Bridg report, Conn. 

Jeffersor rlec Bellwood, Il. 

Wagner Elec. Gi. 6400 Plymouth Ave., St. Louis, 
Mo. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


TRANSFORMERS, Luminous’ Tube 
(Neon) 
Jefferson Elec. Co., Bellwood, III. 


TRANSFORMERS, Mercury Lamp 
Jefferson Elec. Co., Bellwood, IIl. 


TRANSFORMERS, Oil Burner Ignition 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Radio 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, for Relays & Control 
Systems 
Jefferson Elec. Co., Bellwood, IIl. 


TRANSFORMERS, Signaling 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Street Lighting 
Jefferson Elec. Co., Bellwood, Ill. 


TRANSFORMERS, Toy 
Jefferson Elec. Co., Bellwood, III. 


TUBES, Mercury (Metal) 
Jefferson Elec. Co., Bellwood, ll. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 2035 Charleston, Chicago, 
lil. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Iisco Copper Tube & Products Co., Inc., Dept. E. M., 
5629 Madison Rd., Cincinnati, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2204 Washington Ave., 
Philadelphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
Anchor Webbing Co., Pawtucket, R. I. 

Brand & Co., Wm., 268 Fourth Ave., New York, 
N. Y. ‘*Turbo.’’ 

General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
3ivd., Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘‘Empire.”’ 


TUNGSTEN, Wire, Rods, Sheets & 
Special Shapes 

Callite Products Div., Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill. 


UNDERCUTTERS, Mica. See Slotting 
Machines & Tools. 


UNITS, RODS, GRIDS, ELEMENTS, Re- 
sistance. 

General Electric Co., Schenectady, N. 

Hardwick, Hindle, Inc. 140 Pennington, Newark, 
N. J 


Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Warren Electric Appliance Co.,. Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Wiegand Co., Edwin ik, 7530 Thomas Blvd., Pitts- 
burgh, Pa. 


VALVES. See ‘‘Where to Get Control De- 
vices for Designed-in Use,’’ elsewhere 
in this issue. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmett, Newark, N. J. 
“Chinalak,’’ ‘‘Electric Lacquer,’’ ‘‘Synthite.’’ 

General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Glyptal.’ 

Impervious Varnish Co., Koppers Bldg., Pittsburgh, 
Pa. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Lastik Products Co., Ine., 8070 American Bank Bldg., 
Pittsburgh, Pa. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Linolac. 

Sherwin-Williams Co., Cleveland, O. 

Walker Co., H. V., Elizabeth, N. J. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
Felters Co., 210 South, Dept. E. M., Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Springs 
Corp., Bristol, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Tl. 

Thompson-Bremer Co., 1640-A W. Hubbard, Chicago 
lil 


Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee 
Wis. 


WASHERS, Metallic 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleve 
land, O 

Hubbard Spring Co., M. D., 690.Central Ave., Pon- 
tiac, Mich 

Whitehead Stamping Co., 1675 W. Lafayette Blvd., 
Detroit, Mich. 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis. 


WASHERS, Non-mettalic. See Fibre, 
Vuleanized. 


WASHERS, Wrought 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Ce- 
ment. . 

Dolph Co.. John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section Q-896, Appliance and 
Merchandise Dept., Bridgeport, Conn. Se 
Miea Insulator Co., 200 Varick, New York, N. Y. 


WHEELS, Blower 
Janette Mfg. Co., 556 W. Monroe, Chicago. 
Torrington Mfg. Co., Torrington, Conn. 


ELECTRICAL MANUFACTURING 
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WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

Universal Winding Co., Providence, R. I. ‘‘Leesonia.’’ 


WIRE, Copper Clad 

Callite Products Division, Eisler Elec. Corp., 547 
39th ‘'nion City, N. J. 
ith, Union City J Bristol, Conn. 


Barnes Co., Wallace, Div. of Associated Spring Corp 





WIRE, Resistance 


. aaa . 97 . Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O : ~ eee _ i 
WIRE, Copperweld Holyoke Co., Inc., 710 Main, Holyoke, Mass. ee “ea ee Ce ee 
Callite Products Div., Eisler Elec. Corp., 547 — 39th Hubbard Spring Co., M. 690 Central Ave., Pon- diocerb > *Radioallov.”” — — . 
Unies City, N. J. — Driver-Harris Co., Harrison, N. J Nichrome,’’ *‘Ad 
General Cable Corp., 420 Lexington Ave., New York eee poet Bet oS Lansdale, Pa. ana Ag Nilvar.”” aicane Comal 
oebli 27 Son Co., John A.. Trenton, N. J “Gridnic,”’ Radiohm,”’ Ohmax Midohm,’’ 
a ree ree ore *‘Lohm, Lucero.”’ 
Holyoke Co., Inc., 710 Main, Holyoke, Mass. 
WIRE, Fixture WIRE, Magnet Hoskins Mfg. Co., Detroit, Mich. ‘“Chromel,”* “Co 
Boston Insulated Wire & Cable Co., Dorchester, Mass. Acme Wire Co., New Haven, Conn. Ee “<Chromel. Alumel,’”” _ met, 
General Cable Corp., 420 Lexington Ave., New York — Enameled Magnet Wire Co., Port Huron Jelliff Mfg, Corp., C. ©., Southport, Conn. **Kan- 
N.Y Mich ‘ thal.” 
General Electric Co., Section Q-896, Appliance and American Steel & Wire Co., 208 S. La Salle, Chicago 
Merchandise Dept., Bridgeport, Conn. Til, (United States Steel Corp. Subsidiary. ) 
Holyoke Co., Inc., 710 Main, Holyoke, Mass. Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. WIRE STRIPPERS. See Strippers, Wire. 
Roebling’s Sons Co., John A. Trenton, N. J Cotenamel,’’ “‘Celenamel.”” — b - , 
Rockbestos Products Corp., 716 Nicoll, New Haven, General Cable Corp., 420 Lexington Ave., New York 
: = 
Conn a: ee 


General Electric Co., Schenectady, N. Y. 


ZINC 


Rockbestos Products Corp., 716 Nicoll, New Haven, ee, ae Co., 160 Front, New York, N. Y 

WIRE FORMS Conn san ine, ii intestine. Saas — , 

American: Steel & Wire Co. 900 &. LaSalle. Chtcaso Roebling’s Sons Co., John A., Trenton, N. J. Piste = Ca, Waterbury, Conn (Fuse Metal 
Il! (United States Steel Corp. Subsidiary.) Winsted Division Hudson Wire Co., Winsted, Conn Wire Strip. 





MICRO SWITCH 


(Reg.U.S.Pat. Office) 


LET THE 
Solve Your 


Out-of-Ordinary 
Electric Contact 
Problems 


For thermostat flame and fan con- 
trol in AIR CONDITIONING; for 
limit stops in MACHINE TOOLS; 
forswitchesinCOIN MACHINES; 
tor ther nostats in INCUBATORS; 
ee eee 1 
automatic gear shifts in tS 1g 
MOBILES; and in hundreds of 4 600 Volts. 1200 Watts. 
other places small, quick-acting 
enclosed MICRO SWITCHES are 3 
cutting costs and speeding up pro- 
duction. Write for specification 4 
o 









Inductive, Motor or Heater Loa 


pressure. 


resistant. 


sheet and recommendations cover- 
ing MICRO SWITCH applications. 
Samples supplied for trial tests. 


operations. 


144” x 8" x” 


MICRO SWITCH CORPORATION 


GH, 2.6 Exchange Street 


“CUSTOM 
BUILT” 


For years Pioneer Gen-E-Motor Corporation's 
engineers have assisted manufacturers in 
solving their motor, rotary converter, and 
other special electrical equipment problems. 

We can produce special or standard power 


supply units to meet any particular needs. 
Consult our engineers. 


Pioneer Gen-E-Motor PINCO products in- 
clude motors, converters, light and power 
plants, pumps, dynamotors, gen-e-motors, 
generators, etc. 


»r complete information write 


PIONEER GEN-E-MOTOR CORPORATION | 


Manufacturer of ‘“‘PINCO’’ Products 
Dept. No. E-3F 
466 West Superior Street 


Chicago, III. 





JUNE, 1937 





ds. Upto 
6 H. P. 

. Operates on }ijo00 inch movement, 14 oz. 
. Can be used in any position—vibration- 
. 300 or more snaps per minute. Millions of 


. Underwriters’ Laboratories Listing. Size 


Freeport, Illinois, U.S. A. Sa 


TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, or 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 
Bulletins 





Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE 


CHICAGO. ILL. 
















ERVGAN 


$ 
TRAVERS 

DCO to PRODUCT 
IDENTIFICATION 


CHOSEN BY BULL DOG eF, 
ELECTRIC FOR PRODUCT [MX {Y) J//7 
IDENTIFICATION AND \ 
PGINT OF SALE USAGE. 
















Your trade mark can be made your most valu- 
able sales building force through the use of 
decal transfers. This inexpensive, modern 
method of product identification is permanent 
and can be applied to metal, wood, glass or 
other surfaces by any unskilled person. Write 
for samples and complete information. 






UCT IDENTIFICATION ON DEAL- 
ERS WINDOWS, DOORS AND 





Our art department will gladly prepare 
ideas and designs for your individual re- 
quirements. Consult us without obligation. 


AMERICAN 





DECALCOMANIA CO. 


4326 FIFTH AVE 


CHICAGO 
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RESISTOR TERMINALS 


designed for your job... 
SPEEDS UP ASSEMBLY 


No one terminal can possibly be 
best suited for every job. . Type of 
mounting, available working space, 
atmospheric conditions are all im- 
portant factors. Select the right 
terminals and you not only speed 
up your assembly but produce a 
better resistor installation. Ward 
Leonard, backed by its nearly half 
a century of experience, will gladly 
suggest the most satisfactory and 
economical resistor for your purpose 
if you will send them the particulars 
of the application. 











Send forWard Leonard Bulletins No. 11, 
19, 22 and 25 which describe Ward 
Leonard Resistors, Terminals, Mountings 
and enclosures. 


WARD LEONARD 


Electric control devices since 1892 





WARD LEONARD ELECTRIC CO. 


34 South Street, Mount Vernon, N. Y. 





Please send me bulletins No..............60085 
Tc iis a en nie fe ie au lee alee 
= oa A esa os I ea a acs Kita sl 
I 8 Ea 8 ie ah re Sains las ri ela Nee 
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American Enameled Magnet Wire C 
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(Illustrating a New Type A. B. See Elevator Motor-Generator Unit) 


A. B. See’s modern high speed elevators owe their 


smooth acceleration and efficiency to the A. B. See 


designed and built variable voltage motor-generator 


sets. To S-W Ajax Insulating Varnishes is entrusted 


the job of providing positive insulation. Thorough 


penetration and setting-up, plus increased dielectric 


and mechanical strength, and good resistance to mois- 


ture, oil, alkali and acids insure the dependable per- 


formance required from coils in this type apparatus. 
Why not let the S-W Finish Engineer and S-W's Indus- 
trial Color Service solve your insulating, product fin- 


ishing and color problems? No cost or obligation. 
Write The Sherwin-Williams Co., Cleveland, O., and 


all principal cities. 
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offers you a choice of FIVE different styles of Geared-Head Motors. 
from which to select a type of drive that meets exactly your individual 
requirements. Investigate MASTER'S unusual ability to serve you promptly 


and economically with motors ranging in size from 1/10 to 100 horsepower. 


THE MASTER ELECTRIC COMPANY : DAYTON -: OHIO 





)} HE CORD on an appliance can 

help sell the idea of quality. 
If it's a General Cable SJ Cord, the 
very sleekness of its smooth rubber 
jacket will help convince the cus- 
tomer that what the floor salesman 
is saying about its cleanliness is 
important. Its four harmonizing 


colors ... black, green, ivory, 


brown ... convey the impression 








of real quality. Underwriters’ brace- 
let label is affixed every five feet. 
For samples and price data write to the nearest Sales 
Office of GENERAL CABLE CORPORATION — Atlanta, 
Boston, Buffalo, Chicago, Cleveland, Dallas, Detroit, Los 


Angeles, New York, Philadelphia, Pittsburgh, Rome, (N. Y.), 
San Francisco, St. Louis, Seattle, Washington, (D.C.) 
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